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(571 Abstract: 




PURPOSE: To provide a new DNA useful for the production of L- lysine. 


CONSTITUTION: A gene DNA coding a dihydrodipicolinic acid synthetase (E,C,4,2,1, 


52) originated from coryneform group bacteria, e.g. a gene DNA coding a 


dihydrodipicolinic acid synthetase and expressed by the DNA base sequence of 


formula. It can be produced by cloning a microorganism capable of producing 


dihydrodipicolinic acid synthetase. COPYRIGHT: (C)1993,JPO&Japio 
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fef (E. C. 4. 2. 1. 5 2) £3-K-f 5 
iiS^DNA 0 

ATGAGCACAG GTTTAACACC TAAGA0C66A GTAGAGCACT TCGGCAOCGT TGGAGTAGCA 60 
ATCCnACTC CATTCACGGA ATCCGCACAC ATCGATATCG CTGCTGGCCG CGAACTCGCG 120 
GCTTATTTGG TTGATAAGGG CTTGGA7TCT TTGGTTCTCG CGGGCACCAC TGGTGAATCC 180 
CCAACGACAA CCGOOGCTGA AAAACTAGAA CTGCTCAAGG CCGTTCGTGA CGAAGTTGGG 240 
GATCCGGOGA AGCTCATCGC CGGTGTCGGA AOCAACAACA CGCGGACATC TGTGGAACTT 300 
GCCGAAGCTG CTGCTTCTGC TGGCGCAGAC GGCXTTTTAG TTGTAACTCC TTATTACTCC 360 
AAGCCGAGCC AAGAGGGATT GCTGGCGCAC TTCCGTGCAA TTGCTGCAGC AACACACCTT 420 
CCAATTTGTC TCTATGACAT TOCTGGTCGG TCAGGTATTC CAATTGAGTC TGATACCATG 480 
AGACGCCICA GTGAATTACC TACCATTTTG GOGGTCAAGG ACGCCAAGGG TGAOCTCGTT 540 
GCAGCCACGT CATTGATCAA AGAAACGGGA CnOOCTGGT ATTCAGGCGA TGACCCACTA 600 
AACCTTCTTT GGCTTGCTTT GGGCGGATCA (XTTTTCATTT CCGTAATTGG ACATCCAGCC 660 
CCCACAGCAT TAOGTGAGTT GTACACAAGC TTCGAGGAAG GCGACCTCGT COGTGCGCGG 720 
GAAATCAACG CCAAACTATC ACCGCTGGTA GCTGCCCAAG GTOGCTTGGG TGGAGTCAGC 780 
TTGGCAAAAG CTGCTTCGCG TCTGCAGGGC ATCAACGTAG GACATOCTCC ACTTCCAATT 840 
ATCGCTOCAA ATGAGCGGGA ACTTCAGGCT CTOCGAGAAG ACATCAAAAA ACCTGGAGTT 900 

(oooi] 906 

-»1r*— (E. C. 4. 2. 1. 5 2) K^SE 

fc*z$tr*v*mmm&xom&*DNA > stag* 

[0 0 0 2] L-y ^Vli, £^7;/^U®6f 

btlXi^Z. 
10003] 

*wxmm*. m^xL- 

BS5 1 -2 1 0 7 8H V «, »^BB5 3-1 8 3 3^ 



(Brevi bacterium flavum) MJ 2 3 3Xfo*>ffi 
MliB«(Di8fc^DNA 0 
m#mz] RiODNAiHSBW 
Ift 1 1 



T^ftS^THw^y *s&r»M9-V (£. C. 
4.2.1.5 2) «r=i-Ki-53te^DNA # 
IBI*9f4) fc<or s 

(E.C. 4. 2. 1.5 2) *ra-Ki-&Bfi?-DNA. 
(SAM 5 ] BAM l - 4 <DV *1 > iid>icgBtt«>jB&? 

mm 6 ] &m i - 4 d>i£fro«>&e?- 

«:*trDNAS:«#i-5ia*^7^* K. 
MM 7] »M6E«*>1MU.^7*$ K«| 

ISAM si ssM7ie«t<o=ii;^® 

>&±f££ii*6^ t L - y 

I*H«>IMfcK9i] 
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& v ft£B86 2-8 6 9 2^«^#fiP.] . *fi& 

609 9 7fM. «60-6 2 9 94^ 4 «r 
B8B86 2-7 9 7 8 8^tR«#JH « L*»lfttf& % 

tt. auvxi* L— y V*>mUcRjl 

(E.C.4.2.1.52) 4: = - K-f 6i§fc^<bLT 
J*, a^>^ y k7 • 3 V (Escherichia coli) &&<D]& 
GsT" [Journal of Bacteriology, 10 5 , p 844^ 
p8 54, 1 9 7 l#jB] **,fc<W«$tl/Ct*6„ * 

— tf (E. C. 4. 2. 1.5 2) £ 3!l^r 
y • & (Corynebacterium glutamicum) 
#*Db*VC^6 [Molecular General Genetics, 
_2, pl05-plil, 1988; Melecular Genera 
1 Genetics, 2 2 0, p4 78 — 4 8 0, 1 9 90^$ 

(Brevi bacterium flavum) &3te<Dv*t Ko^ts!) \s 
KS/>-fe*— 1> (E. C. 4. 2. 1. 5 2) £=i-K-r6 

(0005) 

(E.c.4.2.1.52) &=*-v-rzj&B^$:m*i 

10 0 0 61 

[^£A?&-r*fctf><z>^&l #*9»e>tt. ±32 Sift 

3?*SU>««r«B(E»U ^®«S&£tWc=>y*S! 
*8l§£ffli^£, #Wl::L-y^>£$i!j£L?5- £ 

[ 0 0 0 7 1 *>< LT, J:*u* % 

(1) 3!)*fi*B6*^t Kn^e=iy 

K-f6i&fc^DN A ; 

(2) Ki&fe^DNA^A$Hfc»tfe^7^^ 

K; 

(3) K-e«ir(Eiftsnfc3y*ffl 

(4) tt^R(E*$jifc=iy*®ttiaiSrini\ 

-*£EC#<>: It L- y 

[0 0 0 81 *&fmzn-xzbiznmc&mi- 



5 a 

Iooo9l r^t ko s^tf* y 

— 1?£=»- K-f*jfifc^DNAj ft, T^/V^-h-fe 

^»«r*«t5M, i-ftfefei^fc KDv?tr=iy >«? 
— tf (E.C.4. 2. 1.5 2) ^r^-K-r^ia 

[0 0 101 Kn-/^yy^t^-f^3- 
Ki-*MS*«r*trD NA^ (WT, r A »r 

turn, ay^fia, gfetcyutr^-fy «>a . 7 

7^'AMJ 233 (FERM BP- 1 4 9 7) 

[o 0 1 1 j ^ftb<n&&u&&m-bAmK%mm- 

* : Attftftt, JiS^y^gite®. WkXt7\'*** s r 

^A-77^AMJ-2 33 (FERM BP-14 
9 7) ««)Jfefe#±fCffftL. roftfe*«rig^^jre 

[0 0 1 21 yi/^T^A - 77/UMJ 

-2 3 3^^^M^DNA§rttttlt^ Z<0 
IfcfefrDN A£S£*$I«6*3L E coRI^ 

^ * X §fefe# D N A £ £±lC#»-f * . 

[0 0 131 ^bti6DNA»r>t-§r^o-->^^^ 
— . fllx.tfpHSG3 9 9 (£«£«) IClfAL, ^(0 

^^-Srffl^r^t kd ^tr=i y tfift 

E 7 6 2 7 (SAifte^flf5£0fffleilS«S^»SflF5S 

-t^*- T4 1 1 zsm^ffli 1 1 i&m&tfmm 
DNAirttmu mmmmvMtir+zz t& * s*pa<* 

iX^y^eV^xy ?A • 77/<AMJ-2 3 3^fe 
[0 0 1 41 A>< LT^f>H6A»r>t^$e>lCig^^l 

[0 0 151 ^^>iXi^®$a^<t»)^7^$ KDNA 
SrtettiU ®m&mxMVr1-Z>- k\cX*). &A£tt1t 
yi^Wr'J »7A - 77/<AMJ-23 3 ^§fefe{$:ft 

[0 0 161 I^?lCLtlie>n6A»r^-olt 
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fe#D N A £#J&g*i$? B a m H I 0^£#ft?tC cfc •? *3 9 
J:oT^btt^>:lF^^2. 5 k b<ODNA»rtfSr3* 
(0 0 171 C^JKJ2. 5 k bO^fc h'oye^ y 

Si 



10 0 181 
l&l] 



[oo i si r«n5n»fro*s*j &tf7*7*^ 

ft, X'> x y t7-a!l07A/7r^^ U phage) 
<ODNA£rfci]iE#&H ind III T9H9rLT»fc*L 

• =>y<D7T'f • =£y?X 1 7 4 77-^ (H174 
phage) ©DNA»«Hae I I I«U 
^6ttS^S^E^DNA»r^<Of^-7Ky U/UT 

WrDNAWr>TXIi7*7^^ K©*DNAi^O*t$«r 

***«r»I*UT*«>5. fc*5. &DNA8rtf0>*;*£ 
Ofcjfciasifvc. 1 k b^±0»r^07Ct^^ov^r 

C0 0 2 01 — *• IRlriffWstfTytJ*- 77 
/< AM J - 2 3 3 (OSfefe^D N A ^©118^ B a raH 

I, Sa I I {CX^XWWcTZZ tiCX Pft&ft*** 
£ri*$2. 5 k b<^DNA»fM*ICOV>r<i. ^©SSfi 
?H£7*7^ KpUC 1 1 8*fcJlpUC 1 1 9 (£iB 

y chain termination & % Sanger, F. et.al. , Proc.Nat 
1. Acad. Sci. USA, 74, p5463, 1 9 7 7)»Cfc9 

2.5 k b(ODNA^^SSgB^<0>f-7*>y~y ? >r 



mm* 


Rttffi&ft 


«0Bfflffr«)**5 (kb) 


Cla I 


2 


0.9. 0.8. 0.8 


HlDd III 


1 


2.2. 0.3 


Pst I 


3 


1.2, 0.7. 0.4, 0.2 



-fZ>b<r>Xb*) % 3 0 1§(D7; /KS:3-K-r6 9 0 
[002 1 1 

[ft 3] ±EOJ»EW«rfe^UTi«**3»Ww5;t K 

DNA^tt, Xto^y«ftl«MfrDNA^f>» 

e. WxLtf^y ?^V*tSl Systenrl Plus £fflt*T£* 
fife £ ft t> tf> T o T t> J: lr\ 
[0 0 2 21 fin^|D<7'U'e r /<^^!J r>A • 7 

7^AMJ-2 3 3<D&fc#DNAA>6Jfe#£ft£2MB 

afiwo-aoiiaijftstt^ia* ^ *><t < 

5iS^ : f-$:'&tpDNA»r)ttC^$jxi 1 b<D-Cfo6 <> 
[0 0 2 31 ^±K§¥ftUfc±t£tf*)2. 5kb(DD 

na^<dm»h^ic «t5«)^jfia^B i caw-. 

(0 0 2 41 *S6<E<0^fc Kn^tTa »J — 
■^^3-K-feiefi^^tPDNA»f^ (ABrtf) II, 
an3*7*7*5 K-<**-, W*.tf. =>'J*a!«l«rtr 

7*7^ K^**~l;:g|Ar£r£lcJ:>K 
[0 0 2 5J *|B93<o^t K°^3!)y«vy 

**UHE<bitSt><£rC 
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[0 0 2 6] *9m<DAJB(RZm\-tZZbtiT*ZZ % 

-2101 8 4 *&mc&M.<D-7y*ii KpCRY3 
0 ; 4*0H¥2-2 7 6 5 7 5 ^^»C|2^(0^7 * ^ K 
pCRY21 % p C R Y 2 KE, pCRY2KX, pC 
RY31, pCRY3KEW P CRY3KX ;#§!!¥ 
1-1 9 1 6 8 6 ^«l£iaitttf>:/7>< * KpCRY2 
p C R Y 3 ; #0fjBg5 8 - 6 7 6 7 9^&&Kiai£ 
<D p AM 3 3 0; #0J|88 58-77895 ^&#|CgB« 
tf> p HM 15 19; #§flB8 58-192900 4^4>tt(C 
iatt«pAJ 6 55, pAJ 6 1 lMpAJ 1 8 4 

4 ; #5888 5 7- 1 34 50 0^Z%£MV>pCG 1 ; Vf 
KBS5 8-3 5 1 9 7^«tc02«OpCG2 ; #B8Bg 

5 7-1 8 3 7 9 9^m^m<OpCG4RX/p CG 

[0027] *-?i>=*v*$imm<Dfe3E.'<?9-&vm 

WtK, ^I^^^KpCRYSO, pCR 
Y21. pCRY2KE x pCRY2KE v pCRY2 
KX, pCRY3K pCRY3KE^Cf P CRY3K 

[0 0 2 8] ±£^7^^ K^^-pCRY30^i 

* (Brevi bacterium stationis) IF012144 (F 
ERM BP-2515) KpBY503 
C^7^; K<Di«BUOv*Ttt#W¥l -95 7 8 
5#^«*fi8) DNA«Wl, ffl«#S&Xho IT* 

5afc*£^tfDNABrtf££J9ttJU W^EcoR 
I:fc«fct/Kp n I -C*^^^2. 1 k b^^; K 
<0^fkffiltg^5]^3ae^€r^tfDNA»r^^^)9 ttl 
1\ ZtlbftffiWrft&yyx. ^ KpHSG298 (3£jg 
i£») WEcoRK K p n 1 S a I I SflftK 

Ifl^iitfw^Cj;*), 7^7^; K-<^?-p CRY 3 0 

[0 0 2 9] D;i;, ±li>^7^^ K-<^ ^-^cDsMBi^ 

^Clc^gBA^f^^t/MSlLTt^^^^ Y^*r*-%: 
^SIC^CTS l*^T-i>T&3ILT¥ffi;fcigt^ 
<5*\ *fcliS^/j!ry^-DNA<0#&T»CDNA 

6. 

[0 0 3 0] 7^.* 5 KpCRY3 0^M©A»r 
tftD&AI*. KpCRY3 0£#JBgS*3tE c o 

££^-Ki-3itfc*3r£tfDNABrtf (A$r 



[0 03 1] ^<7>J:?icLTig^$ix57'7^^ KpC 
RY3 0lZ*&m<D±2£t>m2. 5 k bOAEr**:** 

Mf^>lilix^7^^ KpCRY30— d a p At 
<ft£Lfc 0 ^7^^ KpCRY30-dapA^)M^ 

[003 2] r<Oj:3^LTit^$n^^t Ko^fn 

y vaii/v*^— K-r^^e^^tf^ y 

[0 0 3 3] M^(;J:57'7X^ K-e7g®te&L5<5 

f^A-77^MJ-233 (PERM BP-1 
4 9 7) % ^HT/^xy £jt» • 77/UM J -2 3 3 
-AB-41 (FERM BP— 1 498) * 7*H^/< 
^7^A-77/<AMJ-2 3 3-ABT-l 1 (F 
ERM BP-1 500) „ 7 , H^/^rI/!>A-77 
^MJ -2 3 3-ABD-2 1 (FERM BP-1 
4 9 9) ^mi-fbtl^ 

[0 0 3 4] ±g5tf>FERM BP- 1 4 9 80 

mm*. FERM BP-1 4 9 7<Dm&*m&kLT 

-*»<fctt»£«fc-e*>6 (*fr£Bg 59-28 3 9 8^ 
M3-4M) . FERM BP-1500 

Offitfctt, FERM BP-1 4 97«DlMl^il 

X'hZ (^BS62~5 1 998^i#I) , £ h 
IC, FERM BP-1 4 9 90lfiittFERM BP- 
1 4 9 7 (OmftZmftt LfZD-a — T 5 /ig&irT 5 
^-^iS?2H4Xjy*rCfc5 (#§BBg6 1 - 1 7 7 9 9 3 
^$fi^J!6) . 

[0 0 3 5] ^UtT/^^yo 
A • Ty^-T^^ {Brevi bacterium amnion iagene 
s) ATCC6 8 7 1, ^ATCC 1 3 7 4 5, |5]AT 
CC 1 3 7 4 6 ; z/UfcV^^y ♦ y 

(Brevi bacterium divaricatum) ATCC1 4020 ; 
7'1/W7!l^.7n77->^A (Brevibac 
terium lactofennentum) ATCC13869 ; 

y * A • ?,\,$ A (Corynebac terium glutam 
icum) ATCC 3 18 3 1 LtfflV^ 

[0 0 3 6] fc*>\ ?gitlt^ue/^f!)^A. 7 
J -2 3 3&&<D&«:£ffllN3J§^ 
^t6/7^U'pBY50 2 Ott08B86 3-3 6 7 
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Kp B Y5 0 2£&&i-ZJjmt LTf*. Wx. 

[Bact.Rev., 3J^, p. 3 6 1-4 0 5 (1 9 72) $ 
H] • Ji®^7 ^;KpBY502 £ AAtt«C|SSfe*i-S 

[0 0 3 7 J S^UKV^f y #A • 77/<AMJ- 
2 3 3 04W«r^fc»*t5i*©7^ 'J v^tt^ 
>^ («£ : 0. 2-5 On g/ml) (>L< tt^v^ 
Wd;K (iS: 0.2-50^g/ml) 
Ol^i&lC. lml 01WSlc**.fc5l£liS9U 

»««S«r*JR«*5c*««c!6*L, ff)3 5t;-C 

J* 5 Ktttffltff*fTt\ ^7^tKpBY502 

BY5 0 2#Bfc££iXfcy>'U't>^7 i y £A • :7^<A 
MJ-2 3 3 ^^®«^»6tv6o 
100381 Z<D£?\Zl,T®bftZ>Zfl'*:s<9T}) * 
A - 77^AMJ-2 3 3&*W&^<D$l&77X* K 

-T * #a h^7JCOV^TftP^tlTV>6ctplC [Calvi 
n, N. M. and Hanawalt, P.C. , Journal of Bacteriolog 
y, 1 70 , 2796 (198 8) ; Ito, K* , Nishid 
a, T. and Izaki. K. , Agricultural and Biological C 
hemistry, 5 2 , 2 9 3 (1 9 8 8) . DNA$ 

ft'tA^KM [Satoh, Y. et al. t Journal of 
Industrial Microbiology, j5, 159 (1990) # 

[0 0 3 9] ±SBO*j5fe-C^Hte!ftLr»e>JlS^t K 

y ^fi?'»-t^-^^tg$r^r-r6^ y 

®. ^Xtf7*l/lf/<^f !i !>A • 77/UM J - 2 3 3 

too4o] mmm. mm£sz<st*& 

^^/-/k y^y-/K &tar&3^ 
-*a, isast mmT^-t?^ 
®&t lti*. mtt y v6*-*i&# y ? a, y 

[004 i] jg*«t. iifUStf. ®swfl>#f*& 

1 0. if*L<li7-8^ift<t-f5^t^-c^. 

« p Hmmnmx&T** u zmm vxn o^t #-e* 



[004 2] «*l»fcB^&#«a&i*, L < ii 1 
~5^fi%, £K#£L<tt2~3£g%-C*>6 0 * 
fc, JS«»|Hltt:ii«l-7BIWt-r5ri:A5-c§r, ft® 
^fffltt3 0fflr-fc6o 

[0 0 4 3] ^^<t?JCLT^e>ti/-5^*^6#^Si 

[0 0 4 4] L-y v?^ffe«fcRiCK:*«f^rr4. 

[0 0 4 5] La»LT**0]fc:«x.tf. ^/i^-**, 
«r&ft«L«>^ r bfrbKZ L- y ^V<D«3gj£#|g{fc 

[0 0 4 6] y^3-^l:±|B<o*4HS*Xtta*fca 
^l<tt*D2 0-D4 0t, ^2 5^3 5^ 

[0 0 4 7] 4*ta l - y s^y wni*Rfei©# 

[0 0 4 8] 

[004 9] HifeWl 
yH^/^7y!>A • 77^AMJ-23 3^(D^t 

tf DN A^r^t" (A^rK*) «>^n — >^ft 
(A) :/UfcT/*gy ») frA : 77/^MJ-23 3Q 

t^/^iSA^ife [M:^2g, (NH 4 ) 2 S0 4 7 
g, K 2 HP0 4 0.5g, KH 2 P0 4 0.5g, MgS 
0 4 0. 5 g. FeS0 4 • 7H 2 0 6 m g , Mn S0 4 
4-6H 2 0 6mg, »S3i*X2.5g. y^ 
5g, ftfy2 00^g, ^7^200,1 g, 
^^2 0 g, IK@7K1 J-. 
!l!)A'77/UMJ-2 3 3 (FERM BP-14 
9 7) Sr*f*li«[ffl«»3*ri&*t, ft 
^>H^H*^ lOrag/ml *>»&<c y Atrfttr 
1 OmM NaC 1 - 2 0 mM h y (pH8. 
0) - ImM EDTA-2Na&fcl 5mllC®®L 
fco W:7*nrt-fK$:, S^U00^g/m 
1 WaipCML, 3 7 t CtMI$ffi&faL*; 0 

5 0 "C 6 &fm&U LT^S Lfc 0 CO 
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M(5,000Xg 4 2 0m 10-121;) U 
_tfM#£5>&U ffc&^M*A£0. 3M££6<fc 
9l£&tfJDLfc&, 2tefi<^**/-yi'&^o< 9 tflDx 

#-C£££9. 7 0%^^/~yu-C*^Ufc^. Sl&L 
fc* ^bntiDNAJCl OmMMJ (pH7. 
5) - IraM EDTA • 2Na^5m I SrAO*. 4 

[00 501 (b) *afe*.ft(pai$a 
±ga (a) jg-c^fcT'i'tr/^xy *a - 77^amj 

-2 3 3(O±DNA^(O9 0/i I £#JGgS?Mfc B a mH 

1 SOunits 3 7^"? 1 B*ra&££-£^:£5> 
MLit. :^BamHI^DNAi:^D--y^ 
^-PHSG3 99 (S«®<t*3ffi|R) £$lJ!S#i&B a 
mH I -C9JW?L*L&, fl&y y»ttSlfc<>0$:^ 
U 50mMh^«g^ (pH7.6) t 1 OmM^ 

1 mM ATP, lOmMMgCl 

2 Zil/T 4 DNA!) # — £ 1 unit<D#fifc#£:$i5jni L (fc 
^#^»£ttig:te«&-e;fcS) % 4tT15^^$ 
it. *S££-£fc<> 

(005 11 (O v^fc KPS*fcT=»y ^&»ir*- 

ytT-3yjE76 2 7 (dap A) -f&S [ ( ) 
ftttv?fc Ko ^tTay VK^Vt^- tfiSfe^S (Geno 
type) £>tH"] . ±gfi (B) TSX'&bMtZf*? 

#{fc#/l<">*Aife (Joumalof Molecular Bi 
ology, 53 , 1 5 9, 1 9 7 0) K <fc 0 girlB^c \) 
tT • 3'J J E7 6 2 7 8c£jf$gte&U 
-n~,U5 0mg££t?jS#U&JS [K 2 HP0 4 7g, 
KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 Ig, MgS0 4 - 
7H 2 0 O.lg, ^-X2 0 g> ^^20mg 

[00521 z<D%t&±<D±tfmzftm\c£<r>mfrm& 

m^Xffl^lZtZZ. /7^^ KpHSG3 9 9£>g£ 
2. 2 k bODNAftftflc;^ ££#8 k b<7>ffiAD 
NAlfrtf^tgfc&Jxfc. 

[0 0 5 31 K£pHSG399-dapA 



[0054] (D) Kn^tfa >^->^i;^- 

^^^-K-f^^fe^^tfDNA^fK- (A) grfrOlr 

Jbi2 (C) KpHSG399-dap 

-tZtDbl^ /7X$ KpUC 1 19 (£<B&<fc 9 rfr 

[00551 ±ia (c) rs-e&ityy** k p hsg3 

9 9-d a pA£ftJBgfi*9&BamH I, Sal I V®m 
Lfc<fe<D£, ^7X$ KpUCl 1 9^I^Bam 
HI, Sal lVWm\^1th<Oi:fe£\u,. SOmMM) 
^«(pH7.6) , lOmM^^XWh- 
/K 1 mM AT P v 1 OmM MgC 1 2 WT4 D 
NA^- tflunit V&fS&Z&toL 

5) , 12tTl 5«fMjRj&£-t*\ 

[00561 nhixtzzfyxx vtmzmw mtij^ 

v^A& (Journal of Molecular Biology, 5 3 , 1 5 
9, 1 970) |C «fc 9 fltfiS.xi'ai !lt7»3'jJE76 
2 7l*£flmte&U 7>f>y V 5 0 m g Sr^tfilJR 
[K 2 HP0 4 7g, KH 2 P0 4 2g. (NH 4 ) 2 
S0 4 1 g, MgS0 4 - 7H 2 0 0. 1 g, ftVzx^Ts 
20g, y ^2 0mgM*^l 6 g£&©*l 1 |C 

[0 0 5 71 w<01gi6±<D^«$:^fetCi:!D?Ktt:^|| 
U ig#i£<fc9;/7*S KDNAfctefflU 

fflV^Tl^iZ^, ^7^$ KpUCl 1 9<D&£ 
3.2 k bODNABrK-KAD*. ££#J2. 5 k b<0#A 
DNAlrK'fflfe^ii^ ^-a^Jffi-C^Lfc^^ 
to, fi$*j2. 5k b<ODNAt»^<0«Ilfi»iR»»«Wir 
8*5 J: £ ttME* 1 1«* L fc £ # 9 *C 

fcofc 0 C<DDNA»r^<O^JR8as^^Aia0^® 

[0 0 5 81 *fc±l£-e&fc:/7*:* Kfr&ffMRIHR 

Tie^2Jo^-r o 
[0 0 5 9] 
[^2] 
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%2 ^7^HpUCl 19-dapA 



mmmx 




W«Wr« (0*«* (kb) 


Baifi I 


i 


5.7 


Hind Hi 


2 


3.5, 2.2 


Pst I 


4 


3.4. 1.2, 0.7, 0.4 



C 1 1 9-d a p Ak$*% Lfc„ 
|0 0 6 0l gliilCfc <J^t Kn^ea!|yii/yt^ 
— fef«:3-K1-5iBe-7 L *4tf*#*astt2. 5 k bco 
DNA^ (BamHI-Sa l I Wr#) 

loo 6 n m&m2 

(D) Ka^yy^> 

b(ODNA»r^i;o^t, *<Di£Sffi*lJ£:/7;*S Kp 
UC 1 1 8lfclipUC 1 I 9£JB^£^x;d-*i'** 
U;*-^ K®F^2fc (dideoxy chain termination jfc) (Sa 
hger, F.et al., Proc. Nat. Acad. Sci. USA 7 4. 5 4 
6 3. 1 9 7 7) K£9ia2fc^Lfc«»&igK&oTfc 

1 0 0 6 2 J ^^gffiJWtf);*--^ V-fA^fy 

63 0 1{S<7)T * /iSt^a- Ki"*9 0 6 0&g*f<fc»3 
(0 0 6 3] 

[ft: 4] 
Hlfeg||3 

R Y 3 0 <Dftf& 

(A) >^7^^ KpBY5 0 3<ftlgSg 
/7^;KpBY503(l, 9 £A • 

^^--^ IF012144 (FERM B P~ 2 5 1 

5) ^feftttSftfcSH^fitoi o^^hy^7^ 

S KTfc 9 , fttoW- 1-95 785 ^#IC£«<7> J: 3 
latifiLfco ¥£jft»ttA#* tl^2g, (NH 
4 ) 2 S0 4 7g, K 2 HP0 4 0. 5g, KH 2 P0 4 0. 
5g, MgS0 4 0.5g. FeS0 4 - 7 H 2 0 6m 
g. Mn S0 4 • 4 — 6H 2 0 6 m g , 6*&:n*;*2. 5 

g. *if^/ss?5g. wy2oo// g , mmm 

>2Q0u g, 7Vl>=3 — *2 0 g&tf&1£7Rl 1] 1 I 
IC. yi/^7!l £A • *21-*~7, I FO l 2 l 4 

1tm»& 1 Orag/ml V?— A££tP&» 

m [25mMMM (fc Ko + ->yf/u) T < / / ? 



5 0mM^3-^] 2 0m 
ItHIU 3 7X:VlB$mfc&mttl. 

-SDS& [0.2N N a OH, 1% (W/V) S 
DS] 4 0ml£&flOU ffl^MC^ftLT^iajCTl 

L5M8m*V <>J*&m6 0m\ . IM 1 1.5m K 
&©*2 8. 5m l<7>Er&ift] 3 0ml»U 
ja»tT^6**«flCl 5M#filfc. 

10 0 6 4] £ «^±S^S'L^<C^ U 4t"CiO^ 
fBk 1 5, 0 0 O X g «Difrk#«lC*>l;K ±»&fc'# 

[0 0 6 5] ZtU£*f&0>7 = /—fl>- *op*/UA?£ 

a^«jc^t, £*ar-e5#iaL i5.oo 
ox g<o^^«tc^t. *©&l2]jRLfc„ *Jglc2{£ 
fi<03L -2 0 < CTlB5 l fflf*|S&, 4t: 
tiom 1 5,000Xg <DiS>fc#«HCjW:K it* 

[0066] Tsmmm ibv*i 

OmM, EDTA 1 mM ; HC HCT p H 8. 0 lem 
&] 2mll«lt &#&KJ&{t1riX*^®& [5 
Mf<OTEg»l 0 0m I lZW£±is9M>l 7 0 g 
lSmlMOmg/mlxfi;^ 
Mlm 1 fcflO^-C. 1. 3 9 2 g/ 

m 1 *C^*H*:fc 0 Znmm* 12^4 2&fffl. 1 1 
6.0 00 X gO&friMt&fTofc. 
[0 0 6 7] '/7X$ KpBY5 0 3MC^H^iCJ: 

:/7*^K P BY503 ££tr#®#£f§fco 
10 0 6 8] i5fc^-cio^liai$r^S<o^yT^^r;u 

9 htltt?? ^^KpBY503 ££Oa#r& 
C3M^t h y *Ag?£&gfc«#3 OraMICttL 
2tt*:**/-/i'fcaijL, -2 0 < ClB$ffl»£KL 
fc. 1 5.000 x g Oifi*5Htlca»ltTD 

N A "/7^n*pBY5 0 3^50m 

fc. 

[0 06 9] (B) 7*7^-; K^^-pCRY30 
7*7^U'pHSG2 98 0.5,iglC#l 
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mm%Sa I I (Sunits) £ 3 7*t 1 &KBUt>Ht* 

[0 0 7 01 ffi£ (A) JS-CSMSLfcT^x? Kp BY 
503<02Mg(C»^Xhol (limit) £37<C 
t3 05)«^^ KDNA£$B###L 

©E5«cS®^^^«^»S^:LT^^5 0mM 
h y^lg*^pH7. 6, 10mMMgCl 2v 10m 
M^f^Kh-/K ImM ATPWT4 DNA 

3!)jM1093^ryht^ (£Si&&) ^r^ffC 

[0 0 7 1 J tenfcimmOn g/m I (&**«£) 
<T>12^<< I00ag/ml <&&»&) O I P 

TG (^y^DkryV-/3-D"-^^^7^ htTy/ is 

K) 100/ig/mt (&&«&) <Z>X-gal (5- 

h \fy / is K) ££tr LJ&ift (hy/hyiog, fi#& 
^5g, NaCl 5gM»l L P H7. 
2) -C3 7 < C«CX2 4^mHL, ±^Wt LT'&btl 

[T.Maniatis, E.F.Fritsch, J.Sambrook, "Molecular 
cloning' ( 1 9 8 2) p90-91« iciOfc&tiJ 

(0 0 7 21 ^<nm^ r7^U'pHSG2 98(OS 
a 1 Ig&ffclCT^;^ KpBY5 0 3&3fe<D#j4. Ok 
b^^Jf A^Hfe^^^^ KpHSG2 9 8-o r 

[0073] ftfcfsl«©#ifca:/lH\ mrBB (A) i%vn 

hfrff??** KpBYSO 3DNA*r»gNfcKp n 
I&t/Ec oRllctfelUif>^2. 1 kbtf) 
DNA»r^igE7 4 7^U'pHSC2 9 8-or i 
Kpn I&tfEc oR I^JC^n--V^b v 7"7^ 

[00 7 4] gjfeg|4 

^7* i KpCRY30-da p A<0ffr£&t/^y*£J 
<9a9A 

^ffi0!ll<O (C) *&Vfthfriff7*x KpHSG3 9 
9-dapA 5^g £fflm&3iB amHl, Sal I 
£&5units 3 7tTCll#ra^$-£5>A?U ¥ 

OfffflR) Ul^U 5 0raMMJx©ffff£ ( P H 
7.6), 10mM^t^Wh-/l/, ImM AT 
P, 1 OmM Mg C 1 2 ^oJ:UCT4 DNA'Jtf-ifl 
unit <O£s£#£8sA0L (&J&#0»&te&te»&T*> 



5) % 1 2TC-C1 5W$fc&mt&&£lttL 0 
[00 7 5] w^)DNA$:$!lffiPI?B a raH I 3units 

043<D (B) ra^fc^^U'pCRYSO 1 
g£#]P8S*5fcB amH I lunit£;f?l\ 3 7t*Cl 
^£££##a?Lfck<D££^U 5 0mMMJ*4g 
W (pH7.6) . 10mM5?mW F-^ I 
mM ATP, 1 OmM Mg C 1 2 i><t(/T4 DNA 
tflunit <0#/a»«:»aiL (&fi!c#<D»&ttg 

tea&-cfc£) , 1 2t:T-i si*WRi6$-fr»fr*-fr 

~y tT- *9 J E 7 6 2 7|*£BB*£&U 
">V5 O^g/ml £rtitp3i&*&ife [K 2 HP0 4 7 
g, KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 lg, MgSO 
4 - 7H z O O.lg, ^^2 0g, y^V20m 

[007 6] ^*gi6±0£^#£#fc|c<fc 9 

ffl^t^ti;^ 7*7^$KpCRY30<OS^ 
8. 6 k b<DDNAWi)iiCttlx., ^^?2.5k b<0$A 

[00 7 7] ±IScOiD<SiK$ttfc^7^^ KDNA 

[0 0 7 8] ^RIE»Ht, ««^/^te«rffl^Tft<Ot 

[0 0 7 9] T'Utr/^^xi; • 77/UMJ - 2 3 
3 (FERM BP- 1 49 7) y7^U*pBY50 

2&£ft£ ioomi (om&A&t&vx&mmwmtiv 

tttU ^-^'J >G £ 1 ^-^ y h/m I Mft£J; ?K 

i§§#£ 2 0 m 1 ©/</Wffli8» (2 7 2 raM 
Sucrose, 7mM KH 2 P0 4 , lmMMgCI 2 ;p 
H7.4) £T«s»lfc. *€>lca»«ra^»«LT« 
5mlW/^Xffl^|:i®U x 0.7 5mlO*ffl 
e>*lfc:/7.*S KDNA^fft'SOM 1 i: 
£&£U **l:iT2 O^mSLfc. 5*- 
('<-f*7 KttlO £fflV*T, 2 5 00#/VK 2 5m 

fc. ^fi^3mi^ieA^i6Jc^L3ot:«cri^rta 

*t^^l5ag/ml (&&»&> Srft 

tfifflE A*»MU£tti8 L30t:-C2-3a m«s t 
(A) *lclB«l0^ife«r/fl^*T^7^5 K4r»fc. :o 

[0 0 80] 
1^3] 
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%3 ^^HpCRY30-dapA 



Y30-da pAi^Lt 

{00 8 11 fcJo, ^7^;KpCRY30-dapA 
(CiO^W^^iX^yu^^xy^A • 7 7^M 
J 23 3-d a p All, &#J&0< tfrffjlUTS 1#3 

£ 1 6 0ttr :&X0F®3r$l 26 59f (FERM 
P- 1 2 6 5 9) t LTMfcSttTH*. 
10082] 3S%fll5 

-JyTsX. KpCRY30-da pA4)££f£ 
gfl82<OAt&ifel OOml^SOOral £Z#:77*zi[c 

J 2 3 3-dapAMU 3 0 tlCT 2 4 B$f83&© 
ia&£frofc&, TO:UPi${UfcAJS)lUioOini 
$:500mI$Zft77^3i:MU 1 20t-Cl 5 
»(BKBSLfcfcOlC, 1 m 1 ^1t*> 5 Ocells ^SI^lC 

&*£5K:tt4fL.. PJC< 3oncicr2 4P^iw«»j&* 

1 5 fi g/m 1 <D#J3*T8^UfcAJ&Jfeft 
t*U 3 0t(:tl 0^«3D^*^h t 
[0 0 8 3] a^^^ta^tf&i^ 

[0084] nmw6 

mm (&3&o.4%, WLmris^^v&x. 4%, kh 2 

P0 4 0.0 5%, K 2 HP0 4 0.0 5%. MgS0 4 - 
7H 2 0 0.0 5%, CaCl 2 -2H 2 0 2ppm, F 
e S0 4 • 7 H 2 0 2 p pm, Mn S0 4 • 4-6H 2 0 
2 p p m, ZnS0 4 - 7 H z O 2ppra, NaCI 2 
ppm, ^^200^/1, fT^'HCI 
100/ig/l, /8t0. 1 %, jS*Q::x**0. 1 

%) 100ral$r500mlSH^77^^C5)a, US 
% (ft£H£pH7. 0) L^^yutr/N'^^y £A - ^ 
7'<A (Brevi bacterium flavum) MJ-2 3 3-d a 
pA (FERM P-L 26 5 9) &«« U ftSftlC 
i//l,n-^^5g/l(O»a[IC//aJ:9lcA0^. 3 0t 

*ct2 araffi»a**?Tofc. 







0ffl»tt>*£2 (kb) 


BamHI 
BcoRI 


2 
1 


8.6. 2.5 
11.1 



7^-!?A2.3%, KH 2 PO 4 0.0 5%, K 2 H P 
0 4 0.0 5%, MgS0 4 - 7H z O 0.0 5%, Fe 
S0 4 ♦ 7 H z O 20ppm, Mn S0 4 • 4-6H z O 
20ppra, ^>200m/I, f7;>-HC 
I lOOjig/l, /fi*0. 3%, 

0.3%) (01 000ml^2l SaftflWNtfcttii 

mr(i 2 one. 2o»ra> me«n««««>2 

Om 1 SrWtT, lsHE& 1 0 0 0 r pm, ifi&fi 1 v 
vm, &A3 3nc:. pH7.6KT2 4l$fBji&«£:?To 

[0086] *£«teT&, 500ml ^5>59^» 

tticr&g§&, KttaSB*<cr2atftf>ufcS**sis 

K [ (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5 g/ 
1 ; KH 2 P0 4 0.5g/l ;MgS0 4 - 7 H 2 0 0. 
5g/l ; F e S 0 4 • 7 H 2 0 20ppm;MnSO 4 
•4-6H 2 0 20ppm;f7^MIl00/ig 
/I ; P H7. 6] <Ol 0 0 0m J tCWR&. 5*!g®?« 
£2 1 SilftlStttf Ktfii*, ^3^9g»L 
T, ®4fc&3 0 0 r pm, iSf&fiO. 1 vv m, &tf3 
3t\ pH7. 6lCT2 4l$faj&££fTofc 0 
[0 0 8 7] RftKT*, (4 00 0 r pm, 

15M 4t) CTBMLfc±»«^<0L-y$^£ 

l.lg/l "Ofcofc. 

[0 0 8 8] :«»S»7«©**»5 0 0ml ^ 

L-y^>S»*rJMBU ft^y-zu-C 
L-y$>:^tSA*tfffiSli:fc # 3 0 0mg 

[0 0 8 9] HHHMtlt, ^«(D*fl:|CT, y 

^^^f!l - y?s<Jx (Brevibacterium flavu 
m) MJ-233 (FERMBP-1 4 97) 

0.6g/l -Cfcofc. 
[0 0 9 0] 

Kb 5] 

[@ffi<offi#^Siw] 
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[@2] *#£aSjfc2. 5 k b«0**9jDNAWr^Offi Ut2tn 1 J 

Met Ser Thr Gly Leu Thr Ala Lys Thr Cly Val Glu His Phe Cly Thr 

15 10 15 

Val Cly Val Ala Het Val Thr Pro Phe Thr Clu Ser Cly Asp lie Asp 

20 25 30 

lie Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Cly Leu 

35 40 45 

Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

50 55 60 

Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

Asp Arg Ala Lys Leu He Ala Cly Val Cly Thr Asn Asn Thr Arg Thr 

85 90 95 

Ser Val Clu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Clu Cly Leu Leu 

115 120 125 

Ala Bis Phe Gly Ala He Ala Ala Ala Thr Clu Val Pro He Cys Leu 

130 135 140 

Tyr Asp He Pro Gly Arg Ser Cly He Pro lie Glu Ser Asp Thr let 

145 150 155 160 

Hk2-Er<D2] 
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Arg Arg Leu Ser Clu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 190 

Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

195 200 205 

Gly Ser Gly Phe lie Ser Val He Cly His Ala Ala Pro Thr Ala Leu 

210 . 215 220 

Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Cly He Asn 

260 265 270 

Val Gly Asp Pro Arg Leu Pro He Net Ala Pro Asn Glu Arg Glu Leu 

275 280 285 

Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu 
290 295 300 

l{fc3-toi ) 
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mm 

ATG ACC ACA GGT TTA ACA GCT AAG ACC CGA GTA GAG CAC TTC GGC ACC 48 

Met Ser Thr Gly Leu Thr Ala Lys Thr Cly Val Clu His Phe Gly Thr 

15 10 15 

GTT CGA GTA GCA ATC GTT ACT GCA TTC ACG GAA TCC CCA GAC ATC CAT 96 

Val Cly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp 

20 25 30 

ATC GCT GCT GGC CGC GAA GTC GCG OCT TAT TTG GTT GAT AAG GGC TTG 144 

tie Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 

35 40 45 

GAT TCT TTG GTT CTC GCG GGC ACC ACT GGT GAA TCC CCA ACG ACA ACC 192 

Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

50 55 60 

GCC GCT CAA AAA CTA GAA CTG CTC AAG GCC GTT CGT GAG GAA GTT GCG 240 

Ala Ala Clu Lys Leu Clu Leu Leu Lys Ala Val Arg Glu Glu Val Cly 

65 70 75 80 

CAT CGC GCC AAG CTC ATC GCC GGT GTC CGA ACC AAC AAC ACG CGC ACA 288 

Asp Arg Ala Lys Leu He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

TCT GTC CAA CTT CCC CAA GCT GCT GCT TCT GCT CGC CCA GAC GGC CTT 336 
l<fc3*<D2l 
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Ser ?al Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

TTA GTT GTA ACT CCT TAT TAC TCC AAG CCG AGC CAA GAG GGA TTG CTG 384 
Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 

115 120 125 

GOG CAC TTC CCT CCA ATT OCT GCA GCA ACA CAG GTT CCA ATT TGT CTC 432 
Ala His Phe Gly Ala lie Ala Ala Ala Thr Glu Val Pro lie Cys Leu 

130 135 140 

TAT CAC ATT CCT GGT CGG TCA GGT ATT CCA ATT GAG TCT GAT ACC ATG 480 
Tyr Asp He Pro Gly Arg Ser Gly He Pro lie Glu Ser Asp Thr Met 
145 150 155 160 

AGA CGC CTC ACT CAA TTA CCT ACG ATT TTG GCG CTC AAC CAC GCC AAG 528 
Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

CCT GAC CTC GTT CCA GCC ACC TCA TTC ATC AAA CAA ACC CCA CTT GCC 576 
Cly Asp Leu Val Ala Ala Thr Ser Leu lie Lys Clu Thr Cly Leu Ala 

180 185 190 

TCC TAT TCA CGC GAT GAC CCA CTA AAC CTT GTT TGC CTT CCT TTG GCC 624 
Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 
195 200 205 

lffc3-t£>3] 
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GCA TCA GGT TTC ATT TCC GTA ATT GCA CAT CCA CCC CCC ACA CCA TTA 672 
Cly Ser Gly Phe lie Ser Val He Cly His Ala Ala Pro Thr Ala Leu 

210 215 220 

CCT GAG TTG TAC ACA AGC TTC GAG GAA GGC GAC CTC GTC CCT GOG CGG 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

GAA ATC AAC GCC AAA CTA TCA CCG CTG GTA GCT GCC CAA GGT CCC TTC 768 
Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Cly Arg Leu 

245 250 255 

GGT GGA GTC AGC TTG GCA AAA GCT GCT TCG CCT CTG CAC GGC ATC AAC 816 
Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Gly lie Asn 

260 265 270 

GTA GGA GAT CCT CGA CTT CCA ATT ATG GCT CCA AAT GAG CGG GAA CTT 864 
Val Cly Asp Pro Arg Leu Pro He let Ala Pro Asn Glu Arg Glu Leu 

275 280 285 

GAG GCT CTC CGA GAA GAC ATG AAA AAA GCT GGA GTT CTA TAA 906 
Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu *** 

290 295 300 



-is- 



ATG AGC ACA 
Met Ser Thr 
1 

CTT CCA CTA 
Val Cly Val 

ATC GCT GCT 
He Ala Ala 

35 

GAT TCT TTC 
Asp Ser Leu 
50 

GCC GCT GAA 
Ala Ala Glu 

65 

CAT CCC GCC 
Asp Arg Ala 



TCT CTG GAA 



GGT nA ACA GCT AAG ACC CGA GTA GAG CAC TTC GGC ACC 48 
Gly Leu Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr 

5 10 15 

CCA ATC CTT ACT CCA TTC ACC GAA TCC GCA CAC ATC CAT 96 
Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp lie Asp 
20 25 30 

GGC CCC GAA GTC GCC GCT TAT TTC CTT GAT AAG GCC TTC 144 
Gly Arg Clu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 

40 45 
CTT CTC CCC CCC ACC ACT GGT GAA TCC CCA ACC ACA ACC 192 
Val Leu Ala Cly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

55 60 
AAA CTA GAA CTG CTC AAG GCC GTT CGT GAG GAA CTT GGG 240 
Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
70 75 80 

AAG CTC ATC CCC GGT GTC CGA ACC AAC AAC ACG COG ACA 288 
Lys Leu lie Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

CTT GCC GAA GCT GCT GCT TCT GCT GGC GCA GAC GGC CTT 336 
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Ser Val Giu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

TTA GTT GTA ACT CCT TAT TAC TCC AAG CCG AGC CAA GAG CGA TTG CTG 384 
Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 

115 120 125 

GCG CAC TTC GGT CCA ATT GCT CCA CCA ACA GAG GTT CCA ATT TGT CTC 432 
Ala His Phe Gly Ala lie Ala Ala Ala Thr Glu Val Pro He Cys Leu 

130 135 140 

TAT GAC ATT CCT GGT CGG 7CA GGT ATT CCA ATT GAG TCT GAT ACC ATG 480 
Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
145 150 155 160 

AGA CGC CTG ACT GAA TTA CCT ACC ATT TTG GCG CTC AAG GAC GCC AAG 528 
Arg Arg Leu Ser Glu Leu Pro Thr lie Leu Ala Val Lys Asp Ala Lys 

165 170 175 

GGT CAC CTC GTT GCA GCC ACG TCA TTG ATC AAA GAA ACC CGA CTT GCC 576 
Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 190 

TGC TAT TCA GCC GAT CAC CCA CTA AAC CTT GTT TGG CTT GCT TTG GGC 624 
Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

195 200 205 
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GCA TCA GGT TTC ATT TCC CTA ATT CGA CAT CCA GCC CCC ACA CCA TTA 672 
Gly Ser Cly Phe He Ser Val He Cly His Ala Ala Pro Thr Ala Leu 

210 215 220 

OCT CAC TTG TAC ACA ACC TTC GAG GAA GCC GAC C7C GTC CGT GCG CGG 720 
Arg Clu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

GAA ATC AAC GCC AAA CTA TCA CCG CTG GTA GCT GCC CAA CGT CGC TTG 768 
Glu lie Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

GCT GCA GTC AGC TTG GCA AAA GCT GCT TOG CGT CTG CAG CGC ATC AAC 816 
Cly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Gly lie Asn 

260 265 270 

GTA CCA CAT CCT CCA CTT CCA ATT ATG GCT CCA AAT GAG CGC GAA CTT 864 
Val Gly Asp Pro Arg Leu Pro lie Ket Ala Pro Asn Glu Arg Glu Leu 

275 280 285 

GAG GCT CTC CGA CAA GAC ATG AAA AAA GCT GCA CTT CTA TAA 906 
Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu *** 

290 295 300 
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BB?>1©££ : 906 

&mv>m ■. tm 

R?>J©S$g : Genomic DNA 

£M%> : -7 ^ t*/<* -r 'J 7 5'<A 
flc« : MJ233 

«&»£3<-f 16^ : peptide 

: t-906 
#»£**SU:;fr£:P 

ATC AGC ACA GGT TTA ACA GCT AAC ACC CGA CTA GAG CAC TTC GGC ACC 48 
Met Ser Thr Gly Leu Thr Ala Lys Thr Gly Val Glu Bis Phe Gly Thr 

15 10 15 

GTT GGA GTA GCA ATG GTT ACT (XA TTC ACC CAA TCC CGA CAC ATC GAT 96 
Val Gly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp 
20 25 30 



l<tS%<D2) 
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ATC GCT GCT GCC OGC GAA GTC CCC GCT TAT TTG GTT CAT AAC GGC TTG 144 
He Ala Ala Gly Arg Gtu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 

35 40 45 

GAT TCT TTG GTT CTC GCG GGC ACC ACT GGT GAA TCC CCA ACG ACA ACC 192 
Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

50 55 60 

GCC GCT GAA AAA CTA GAA CTG CTC AAC CCC GTT CGT CAG GAA GTT GGG 240 
Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

CAT COG GCG AAG CTC ATC GCC GGT GTC GGA ACC AAC AAC ACG CGG ACA 288 
Asp Arg Ala Lys Leu lie Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

TCT GTG GAA CTT GCG GAA GCT GCT GCT TCT GCT GGC GCA GAC GGC CTT 336 
Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

TTA CTT CTA ACT CCT TAT TAC TCC AAG CCC AGC CAA GAG CCA TTG CTG 384 
Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 
115 120 125 

3 JGCG CAC TTC GGT GCA ATT GCT GCA GCA ACA GAG CTT CCA ATT TCT CTC 432 
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Ala His Phe Gly Ala He Ala Ala Ala Thr Glu Val Pro He Cys Leu 

130 135 140 

TAT CAC ATT CCT GGT CGG TCA GGT ATT CCA ATT CAC TCT GAT ACC ATC 480 
Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
145 150 155 160 

AGA CGC CTG AGT GAA TTA CCT ACG ATT TTG GCG GTC AAG GAC GCC AAG 528 
Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

GGT GAC CTC GTT GCA GCC ACG TCA TTG ATC AAA GAA ACG CCA CTT GCC 576 
Gly Asp Leu Val Ala Ala Thr Ser Leu lie Lys Glu Thr Gly Leu Ala 

180 185 190 

TGG TAT TCA GGC GAT GAC CCA CTA AAC CTT GTT TGG CTT GCT TTG GGC 624 
Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Cly 

195 200 205 

GGA TCA GGT TTC ATT TCC GTA ATT GGA CAT GCA GCC CCC ACA GCA TTA 672 
Gly Ser Gly Phe He Ser Val lie Gly Bis Ala Ala Pro Thr Ala Leu 

210 215 220 

CCT GAG TTG TAC ACA ACC TTC GAG GAA GGC GAC CTC GTC CCT GCG CGG 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Glu Cly Asp Leu Val Arg Ala Arg 
225 230 235 240 
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GAA ATC AAC GCC AAA CTA TCA CCG CTC HA GCT GCC CAA GGT CGC T7C 768 
Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

GCT GGA CTC AGC TIC CCA AAA GCT GCT TCG CCT CTG CAG GGC ATC AAC 816 
Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Gly He Asn 

260 265 270 

CTA GGA GAT CCT CCA CTT OCA ATT ATG GCT CCA AAT GAG CCG GAA CTT 864 
Val Gly Asp Pro Arg Leu Pro He Met Ala Pro Asn Glu Arg Glu Leu 

275 280 285 

GAG GCT CTC CGA GAA GAC ATG AAA AAA GCT GGA CTT CTA TAA 906 
Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu *** 
290 295 300 

mi] 

192. 5M> 



113 2 1 
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(5i)int.ci. 5 gasmen fTto&m&& 

C 1 2 P 13/08 A 8931— 4 B 

//(C 1 2N 15/60 

C12R 1:13) 

(C 1 2 N 9/88 

C12R 1:13) 

(C 1 2 P 13/08 

C12R 1:13) 
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(19)B*OSttfr (J P) (1 2) & §fj ij^f |^ & ^ (A) (II)*l31fdJl!&M#^ 

^§8^5-284970 



(5l)Inta.* 




F I 




C 1 2 N 15/53 


ZNA 






1/21 


7236— 4 B 






15/77 








C 1 2 P 13/08 


A 8831 -4B 








8931 -4B 


C 1 2N 


15/ 00 A 




I 


mm* xm* 


. Pr^^»8(±14H) S**HUJfc< 


(21)ajfS#*f 


9$Kfi¥4-85167 


(71)&EA 


000006057 










(22)^110 


¥#4^(1992) 4 7 B 




$S«flt»»teT@ 5 # 2 ^ 






(72)36^ 










8 T@ 3 # 1 ^ 














(72)^% 










^«^H&fBREBI+* 8 T@ 3 # 1 n 
















x®± mm 








mmmgrntw**: s tb 3 # i % 














(74)ftgA 













(54) [&^<*>£ft] ^r;Vey»J>®7*t Kayt- n- K* Sjffc? DNA&tf *<»Wfl 
(57) [md] 

IMA] :^7?/^y^»ft Knyt-tft 

y £A • 77^MJ 2 3 3-d a pYWL-y^>I 
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l$*lr1S#<£>3fiffl] ^^A^y^ ( Brevibacterium 

iss^n ^uwrii t^mmm&xwTx navum ) mj 2 3 3-efcs^^l£^oia^ 
/lr7l >J ^Krt Knyt- fc! (E. C. 1. 4. 1. DNA, 

16. ) $:3-Kt5i&^DNA fl 118*^31 ^DNAlIS?i| 















ATGACCAACA 


TCCGCGTAGC 


TATOGTGGGC 


TACGGAAACC 


TGGGACGCAG 


CGTCGAAAAG 


60 


CTTATTCCCA 


AGCAGCCCGA 


CATGGACCTT 


GTAGGAATCT 


TCTCGCGCCG 


GGCCACCCTC 


120 


CACACAAAGA 


CGCCAGTCTT 


TGATGTCGCC 


GAOGTCGACA 


AGCACGCCGA 


CGACGTGGAC 


180 


GTCCTCTTCC 


TGTGCATGGG 


CTCCGCCACC 


GACATCCCTG 


AGCAGGCACC 


AAAGTTCGCG 


240 


CAGTTCGCCT 


GCACCGTAGA 


CACCTACGAC 


AACCACOGCG 


ACATC(XACG 


CCACCGCCAG 


300 


GTCATCAACC 


AAGCCGCCAC 


CGCAGCCGGC 


AACGTTGCAC 


TGGTCTCTAC 


CGGCTGGGAT 


360 


CCACGAATCT 


TCTCCATCAA 


CCGCGTCTAC 


GGAGOGGCAG 


TCTTAGCCGA 


GCACCAGCAG 


420 


CACACCTTCT 


GGGGCCCAGG 


TTTGTCACAG 


GGCCACTCCG 


ATGCTTTGCG 


ACGCATCCCT 


480 


GGCGTTCAAA 


AGGCAGTCCA 


GTACACCCTC 


CCATOCGAAG 


ACGCCCTGGA 


AAAGGCCCGC 


540 


CCCGGCGAAG 


ccggcgacct 


TACCGGAAAG 


CAAACCCACA 


AGCGCCAATG 


CTTCGTGGTT 


600 


GCCGACGCGG 


CCGATCACGA 


GCGCATCGAA 


AACGACATCC 


GCACCATGCC 


TGATTACTTC 


660 


GTTGGCTACG 


AAGTCGAAGT 


CAACTTCATC 


GACGAAGCAA 


CCTTCGACGC 


CGAGCACACC 


720 


GGCATGCCAC 


ACGGTGGCCA 


CGTGATTACC 


ACCGGCGACA 


OOGGTGGCTT 


CAACCACACC 


780 


GTGGAATACA 


TCCTCAAGCT 


GGACCGAAAC 


CCAGATTTCA 


CCGCTTCCGC 


GCAGATCGCT 


840 


TTCGGTCGCG 


CAGCTCACCG 


CATGAAGCAG 


CAGGGCCAAA 


GCGGAGCTTT 


CACCGTCCTC 


900 


GAAGTTGCTC 


CATACCTGCT 


CTCCCCAGAG 


AACTTGGACG 


ATCTGATCGC 


ACGCGACGTC 


960 


TAA 












963 



C. 1. 4. 1. 16. J Sr^-Ki-Si&fc^DNAo 

Met Thr Asn He Arg Val Ala He Val Gly Tyr Gly Asn Leu Gly Arg 

15 10 15 

Ser Val Glu Lys Leu He Ala Lys Gin Pro Asp Met Asp Leu Val Gly 

20 25 30 

He Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp 

35 40 45 

Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu 

50 55 60 

Cys Met Gly Ser Ala Thr Asp lie Pro Glu Gin Ala Pro Lys Phe Ala 
65 70 75 80 

Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp He Pro 

85 90 95 

Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val 

100 105 HO 

Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser He Asn Arg 

115 120 125 

Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp 

130 135 140 

Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg lie Pro 
145 150 155 160 

Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu 

165 170 175 

Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr 

180 185 190 

His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg 
195 200 205 
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He Clu Asn Asp lie Arg Thr Met 

210 215 
Val Clu Val Asn Phe He Asp Clu 
225 230 
Gly Met Pro His Gly Gly His Val 
245 

Phe Asn His Thr Val GIu Tyr He 
260 

Phe Thr Ala Ser Ala Gin lie Ala 
275 280 
Lys Gin Gin Gly Gin Ser Gly Ala 

290 295 
Tyr Leu Leu Ser Pro Glu Asn Leu 
305 310 

t^w^r^y v^&rt Koyt- 1? (e. 

C. 1. 4. I. 16. ) ^-K-f-Sfce^DNA* 
fOOO 1 j 

t Kpyt-f (E. C. 1.4. 1 . 16.) 

y *mmmzm^z l - y ^xommmizw-rz. 
[0002] L-])is>>tt. ^mr^ymtLxm^n 

Co o 0 3] 

5 1 -2 1 0 7 8%^ «^BB5 3-1 8 3 3^ 

»&B86 2-8 6 9 2 .. *fl£ 

^■<r«v^a0Kfe(>ttS$«tr^« (ttiajBgse-i 

6 09 9 7tm ^§flB36 0-6 2 9 9 4^ ft 
0BBg6 2-7 9 78 8^«^#flR) . L4>Ltt*f&. 



Pro Asp Tyr Phe Val Gly Tyr Glu 
220 

Ala Thr Phe Asp Ala Glu His Thr 
235 240 
He Thr Thr Gly Asp Thr Gly Gly 

250 255 
Leu Lys Leu Asp Arg Asn Pro Asp 
265 270 
Phe Gly Arg Ala Ala His Arg Met 
285 

Phe Thr Val Leu Glu Val Ala Pro 
300 

Asp Asp Leu He Ala Arg Asp Val 
315 320 

%m<ommtf& < & jvcv * *. 

[0 0 0 41 i?7%/\?* !/y»ft Koyt- 

H (E. C. 1. 4. 1. 16. ) *a-K1-*fte? 

y^.^^^ (Co r 
ynebacterium g I u t ami cum ) & 
^<0tO^e>ttT^6 (Nucleic Acids 

Research 1 5 . p 3 9 1 7, 1 987# 
M) o L^L^C^b. ^U^fy^A (Brevi 
bacterium) JK*3fc(Ov*r ^ / \f * y ygft 
Knyt-f (E. C. 1. 4. 1. 16. ) ^3~-K 

[0005] 

D ^t-f (E. C. 1.4. 1 . 16.) £ = -K-f 
[0006] 

[^is^^-t-sfc^w^i *»w#e,tt, ±ieaw 

[0 0 0 7] a>< LT**9HcJ:Jttf 

(1) yixc/<^xy ^^jg^s^^r^/b-^ y 

(2) ®&&*DNAt>mAZtl1t&&Z77X* K; 

(3) ^M^x^ K"CJg«<E*$*vfc=i!;^fflKi 
m ; &tf 

(4) Bu^ae»$4xfc=i })^mm^mi\ ?/u=i— 
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So 

[0008I e*t. *«wicov^tse»jc»a»cmwt- 

=»-K-f Si&fc^DNAj £11. 

7^y^yygtftKoyt-f (E. C. 1. 4. 
1. 16. ) ^r^-K-t-iia^DNA^ic^-rStco 

~K-f SiS^fc^ODNABrtf (STF> Ta^t 

Hfc«»c*5v^Ttt^f«-r*w^fc»rtB-e*<5*s, aim 

^fy^A*??/^ ( Brevibacterium 
f lavum ) MJ-2 33 (FERM BP-H 

97) ^itr-t^ft^Aswfijttefflsn*. 

[0 0 10] r.*ve><0«»K*^«i^6AWr^«rlWH- 

yu^<^f!)^-77/^MJ-2 3 3 (FERM 
BP-1 4 9 7) *<Oftfett±lC#«EU wCO&feft 

100 1 1 ] 5fc1\ ^W^^t!)!)A - 77/<AMJ 
-2 3 3^t^^5fefe(|:DNA^ttit5o 
Sfefe«:DNA^iS^^JRR»^ MliKpn I, Xh 
o 1 £ffl^T&fc#DNA££±iC##i->5o #<b*t5 
DNAttfttSr^n-^v^*^ ft|;LtfpHSG3 
9 9 (^fiiffiH) l:#AL, 1r 

fcfc^XMLfcL- y $»35#tt*»* (^>*: y t 

7-3JI) ^CGSC4 545 (x^>x!)t7o 
y i/x^T7^ -^hv^t^- (Escher i 
chia coli Genetic StockCe 
nter) , f*><— b * > h*"7'H *J— % /u 
a=^—>^f^ (Department of B i 
o 1 ogy, Yale University) ; P. 
O. Box 6 6 6 6 New Haven, CT 06 

mmmm gggga 

BamHI 1 
Sph I 1 
Hind III 1 
N a e I 2 
[0 0 16] **S, *W«B»lC*5^r, fflfKfiHttlJ:* 



5H-7 4 4, u. s. a. tamm *?f5@^ife 

U f^^^7$ y If* y >*7*/9- -tfBfiHFtf 
L fc L - y 5> Vg#tt*ffi36«&#C G S C 4 5 5 
8 (x^x'Jt7^y -fe 
V^- (Escherichia coli Gene 
tic Stock Center), t^<— b * ^ b 
*Zf'<4&ai/— % i-^/<-^^fY (Depa 
rtment of Biology. Yale Un 
iversity) ;P. O. Box6666 New 
Haven, CT 06 5 1 1 -7 44, U. S. 

a. &&mm &m®fe»L. mn&&tc&t*-rzzt 

[00 1 2] ®bti*mnm»&ii*)'7yx$ KDNA 

UtV^^y *A • 77/<AMJ-2 3 3ttcffefe«:m* 
*>Aflfrtf*r*S • Wt«wt«i& *»< LT»€> 

ensDNAi^ ^Bar-caM-rtB^^^-^? 

±SBii£^8cCGSC4 5 4 5XI1CGSC45 5 8C 
[0 0 13] ftbtiZJ&ntemftXVzfyxx KDNA 
utT/^r y 17 a • 7 7/^MJ - 2 3 3J*Jfe6ff:A& 
T®<bii,*A»rJt-<D-ott, ±E^Hf/^f 

7 7^UMJ-2 3 3#<a&fefrDNA£&J|E#&Kp 

xh o i ^tac ticx^xmbtizxzziim 

1. 6kb<ODNA»r^W6^i^6o 
[001 4] roftl. 6kb^7^/f/!)yjK7 

[00 15] 
l&l] 

mmmKoxzz (kb> 

0. 6, 1. 0 

0. 2. 1. 4 

0. 7, 0. 9 

0. 8. 0. 3, 0. 5 

y r* y a^t 5 Ky^ttftiMKcftu. aat^rfig* 
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it. ^ts* y tr • ycov^^r-^ U p h a g 

e) WDNASrf&lPfigl^H i n d III T9)8rbT'#<b 
4phage) ODNA^PPlHae IIITffKb 

[0018] ±i2<z>:/ufcv? ; jr^y - 7^y< 

AM J -2 3 3©MDNA«rW^Kpn I 

trxho i ic^xwm-tz-kizjLV&hfrZ'kz z 

tm\. 6 k b^DNA^tCOV^TJi, *:4>tt££?!j 

^7^^ Kpuc 1 1 s&juj/sfcttpuc 1 1 9 

(£iB3gS!) £^ V^**^* * u-*^ KHft 
(d i deoxycha in terminat ion 
Sanger, F. et. at., Proc. Na 
t 1 . Acad. Sci. USA, 7 4 , p 5 4 6 3 , 

1977) {ckv&'fc'fzzt&xzz. r^«t9(a 

-CtfcftLfc±eibl. 6 k b©DNAKK-oJ»SfiWO 

I o o i 9 1 _tg2 Lfc^iaga^j^<offi^i#^ : i i^-r 

m%.\t'<y9^^#MS y s t em- 1 Plus$:l 
V >T£&£ HTt t><£-Cfco T t> J: I, \ 
10020] ±&(DpQ<7u\?s<trTV *A • 7 

3 3<0jfefc#DNA;^6#l§£ft5;«8 
W(0DNA»r;m, $ / f ^ 9 y»rt Kp^t- 
■tfft=i-Ki-5«tB«:*Kttic*6 9wt*56v«9. 
ffi&ffi^Jtf>--&OJgg;0;te<z>JS£ £ Sift $ ixT ^-c t J: 
< XliS'Jftfc $ ixx i *r t> X < , i£v A 



a 5 . ^^r>;;^ »jy®ft Kayt^^p 
- K-rsae**fttf dn A»^as*H* 

So 

[002 l)£l±IC^Lfc^$^l. 6kb^)D 
NAKfr«>ttlR»*jc < l:6«Bff.«jftH«:BllU^'r. * 

sae^sr^trDNA (ai»^) « % 

A-f*::£:K<fc*>, py^ii^r^^iiy 
fifrirt Ktiy-J-— tfo«*m»ffiB6lfi«fc^7^^ K* 

[0 0 2 2] *^^7^y^[)^rt K 

«6<* ^7 5 /try yy»ft Koy-*--H?»t5*<D 

«^Kj:57 p Qt-^-t*)orU^, 
[0 0 2 3] *»9l0AW^«Ai-«r^^ir««, 

= y ^»«rtr<o«B»«[«fiE«r^lSiBe^^>< <!: 
<b*tr/7A5 Y^t*-t LTI*. 

-2101 8 4^£WCi2^GQ7 P 7* ^ KpCRY3 

0 ;4#$¥2-2 7 6 5 7 5^&|c:i2#C>:/7*^ K 
pCRY21. p CRY 2KE, pCRY2KX, pC 
RY31. pCRY3KEMpCRY3KX;#OT 
1-1 9 1 6 8 6 ^m\^W.(Dyy X * KpCRY2 
X(/pCRY3 ; #§UBS5 8-6 7 6 7 9 -^ftlcfeft 
<DpAM3 3 0 ;ft§8^5 8-7 7 8 9 5 ^&ffUCg2& 
CO p HM 15 19; #03B8 58-192900 
ie®<OpAJ 6 5 5, P AJ6 I lWpAJ 184 

4 ; #BflBB5 7 - 1 3 4 5 0 0 fHCESflfccO p CG 1 ; ft 
0II085 8-3 5 1 9 7^$8fclS2&<OpCG 2 ; ttSflBg 

5 7-1 8 3 7 9 9^*glc22«c£OpCG4&tfp CG 

1 l$£^lf* 

[0 0 2 4] y*ffl*BB*>«£ — ^*-*-e 

t><Dl>W$iL<* fllxtf. 7^7^^ KpCRY30. p 
CRY21, pCRY2KE. pCRY2KE 4 pCR 
Y2KX, pCRY3K pCRY3KE&tfpCRY 

[00 25] ±&7y Y*<99~ p C R Y 3 0 ^rS9 

* ^ rev >bac ter ium station! 
_s) IF012144 (FERM BP— 25 I 5) A* 
h^y^x K p B Y 5 0 3 (Z<Dy"7*x Kco^lco 
V^rii#BS^l -9 5 7 8 5^«#ii) DNA^W 
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t)WL, mmmmsc o r i ^c^Kpn i 

#j2. lk b<D7?x* F<o&&kiim&*iz>to&*& 

KpHSG298 (SiiSK) OEcoRl, Kpnl 
10 0 2 6] fcjd, ±£/7^U'^^ <D*&m 

(0 0 2 71 -f=7*% KpCRY3 0^|8^AWf 
ttO^AI*. /7^-;KpCRY30MIS»5REco 

Dy^-^^n-K^Sit^^t^DNA^ (AWf 
#) 3: D N A y £"CiH$p tl££ Z.b 
* 5 -Ct6o Lt^$H6/7^$ KpCRY30 

&;t:/7*sra, L-y ^>©KJ8lw»BKffli^c 

FpCRY30-da pYtA*t 
fco ^7*^ KpCRY3 0-d a pY^M^^ 

t^WIWJfi^t L - y s*>££36fc»¥ J: < £M 

yu^^f'J^i.-77^MJ"233 (FERM 
BP-1 4 9 7) % -/l/Wf!)^A«77/<AM 
J-2 33-AB-41 (FERM BP-149 
8) % ^l/^/^r 1) ")A • 77^AMJ - 2 3 3-A 
BT-U (FERM BP- I 5 0 0) . :/Utf/<* 
f!jC^-77^MJ-2 3 3-ABD-2 1 (F E 
RM BP— 1 499) &&mif btlZ. 
[0 0 2 9] _blS<DFERM BP-1498<D 

gg&tt, FERM BP-1497 <T>mifc*:fflfrb LT 

-vl^<fcttft£&T*>S (^BS5 9-28398f^ 
n&!&) „ FERMBP-l 5 00 DjSifttt* F 

E RM BP- 1 4 9 7 0l»^i LfcL-a-T 

^ /iSKh7^r>;t- *SHEtt3MW*-e*>s mm 

me 2 -5 1 9 9 8 -§-4*&!*J!8) o £e>l-* FERM 
BP- 1 4 9 9<7>Ht*teFERM B P - 1 4 9 7 <om 



£R«rC*>5 1 -1 7 7 9 9 3^W 

[0 0 3 0] yi/^f!)^ 
A - 7^-7^X ( Brevibacterium 
a mm o n i a g e n e s ) AT C C 6 8 7 1 v fp] A 
TCC1 3745, I^ATCC 1 3 7 4 6; ^1/^^ 
f!i!)A'f/<y*^A ( Brevibacteriu 
m divaricatum ) ATCC 1 4 0 20, :/ 
l/f/^7!)!)A-7^F77'-^^3'A ( Brevi 
bacter iumlactofermentum ) A 
TCC 1 3869, => y*^^y r>A . /yu^ 

( Corynebac ter i utn glutamic 
um ) ATCC3 1 8 3 1 ^£?g£»£&£ LTffl^i 

(003 1] #*5, Lryu-br/<^r y *a - y 

7^AMJ-2 3 3fi^i§^ffiV^^, 
Mt5^7^^KpBY50 2 O&0BBS6 3-3 6 7 

*>S*n\ *<0£$tj:&&tClt % *®«J;^7^^ K 
PBY50 2 *<D£ 0*7 

y^^ KpBY502^*t6^itttt, 09* 

(Bac t. Rev. 3 6 p. 361-405 (19 
7 2) &M) o ±ia^7^^ KpBYSO 2£A&ttlC 

(0 0 3 2] |g$^^^^fy^'77/UMJ- 

2 3 3<^£W£*££iciag-f *»&<d7* y 

>^(»S:0. 2~50Mg/ml) t)t<li^f^ 
VUzfu H K («£ : 0. 2-5 0 fi g/m I ) 

tf»«jici. lm i mvfti ommazzoimmu 

**W*«R«3»^»»C**t, ^J3 5WJ 
^ KttttJt&f£&?Tl\ /7^;KpBY5 0 2^te$ 

i%x^zto&miRi-z>. z<ommc£*)7yxii k p b 

Y5 0 2»$n^l/^r!) t>A . 7yy<AM 
J - 2 3 3 6*®&?We>;h,6o 
I0 0 3 3] Z<D*.?\ZLT®htlZ7\'t?'<*7-y V 
A - 7 7^AMJ-2 3 3*3fcfil«:-<0^E^^^ K 

^7 • t^o h2K^(cot^X*Pe>ixT^^i:9(C [C a I 
vin, N. M. and Hanawalt, P. 

Journal of Bacteriolog 
y, 1 7 0 , 2796 (1988) ; 1 to, K. , N 
ishida. T. and I zak i. K. f Agri 
cultural and Biological C 
h em i s try, 5 2 . 2 9 3 (1 9 8 8) #J&) „ 
DN AgS^tfVVl^&xift (Satoh, Y. et 
a I . , Journal of Industrie 



1 Microbiology,^, 159 (199 

So 

[00 3 4] LTH^ftS. *%W<0, i?T 

tl^ie^7^^ KpCRY30-d apY^ffttiy 
Hf/^T!) «>A • 77/<AMJ 2 3 3-d a pY (F 
ERM P- 1 2 8 5 9) ZmiZ^b&XZ 
10 0 3 5] ±&<D*mvM'gm&VT'&btvZ>i/T * 

laffi, ^x.ifyutr^^xy • 77'<j*m j -2 3 
3*^ac^^^ft$rj^Ttci$-<<5 0 mmitmmm. & 

Lxm^btiz* mm&tisxtt. wx.ttv>m 
-7km*v<}j» % v>&-7km*v 

[00 3 6i asr, «a^<o»a^ 

5^(7)|aS-CtT9C^^-C^6. ««jft+<0pHI±5- 
1 0, *?*L<li7-8^ < 5:^-<5:^T#. 
tf> p Hgaffitt&XttT/u# y LXft 9 C £ 

M<-#*L<tt2-3£fi%-Cfc* 0 jggjn 
10 0 3 7] Z<D£?\CVX&btlZ&m>X\m%®) 

t*b'& 6*t 5 l - ■; s; v^Kigic^ffl^ -6 n t a? 

(0 0 3 8J LA»UT^«WIC«K.tf % 

±&m*mftxnmft&m%>t&&Zitx. l - y ^> 



x. ftt*b r£#-e#So 

[003 9] *HC S ^^OT^ X ^ K-C^fttelft L 9 

y^v^^*L«)5o^®-efe6o :w<8^ tr* 
[0040] J:^ttRi&«*tt^/i>3-;*a«ii. $ 

1ff0. 1-5. 0Sl:%^«ifflrt^-rs^i:7l5-C#6o 

uv\, &7k&K&mn. ±&<o£i\^ ?/uzi—x%$ 
fi*s fctt k y *jE&#co|gw?re*> 5 c <t -c* s 

a. y^Z7k^*y^A, «»t^v'!>a, 

urffit >6 c £ #-c£ s. 
10 0 4 1 ] ^c^ir^ H-!) ^^i^&tciov^rffi 

(NH 4 ) 2 SO, 2g/l ;KH 2 P0 4 0. 5g/ 
1 ;K 2 HP0 4 0. 5g/l ;MgSO, • 7H 2 O 
0. 5g/l;FeS0 4 • 7H 2 02 Op pro ; Mn 
S0 4 •4-6H 2 O20ppm^tipH7. Q<0 

[004 2] *&W<D L - y VSBS4fefc4SU>T«« $ 

Sil^S^lCLT— /^ic l -5 0% (w t/v o!), 
#*L< 1*2-2 0% (wt/vo I) <Ot5fflF*?60«^ 

S»^Rl£:fl. -«l:*!j2 0-j|i!j5 0t, »*U<«iKi 
3 0 -#j4 o^coias-cig^ io-*D7 2W3: 

10 0 4 3] iK^>to<W*RlS<Cj:oT*rtr*L- 
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9 &>*>*itK&mfrt>*>»m+ n»2. zn&&$tto 

[0 0 4 4J **W<Oay*a!lHffltt, ffl#tf>g* 

iir#ii# 9 a«<oK0ifeic «t 5 l - y ^ 

[00 4 5] 

flic J: " * fefcJWWWcRWi-*. 

^tfDNA (Afcrtt) »^B->ft 

(A) ^i/tf/^ry^ ; 2 3 3(Q^ 

DNA<Ojtfj 

H^rtttttAtfift [ftdc:R|R2g. (NH 4 ) 2 S0 4 
7g, K 2 HP0 4 0. 5g, KH 2 P0 4 0. 5g, 
MgS0 4 0. 5g, FeS0 4 • 7 H 2 O 6 m g , M 
nS0 4 4-6H 2 06mg, ##:t**2. 5 g , 7J 
If S /»5 g, W^2 0 0iig,IKf7^2 0 
O/i g, ^-72 0g, 1) 1 IIC^HT 

i) ?A • 7 7/UMJ -2 3 3 (FERM BP 

-1 4 97) *Mwammn*T&mu 

fco #f?tifc^?r 1 0 m g /in 1 y /f -A 

Sr^tf 1 OroM Na C I -2 0raMhy^TO (p 
H8. 0) - ImM EDTA— 2Na f&flfc 1 5m IC 
5K®Lfc 0 »:fc:/n7^~t?K«\ &*ftfttf 1 0 0 jt 
g/m 1 l£fc*J: 9lcfl$tfinU 3 7TCT 1 l#ra#iau 

fc 0 aefcK^/Mwm^-hu ^A*aiiaij$3j5o. 5 
%^*a<fc?«&&pu 5 ot:-C6^«iaL-c^igL 

SfrB<fr5MI (5, OOOXg, 2 0M 10-12 
*C) U iffldirdKU ftffi?^hy^A^0. 3M 
9lcgxaDL*:SL 2tefi<03i* y-yi,*ri*o< 
*®ir^^y-/^JB<oiBlcflq£-r6DNA 

a&Lfc, if>htDNAl:i0raMhM«»i 
(pH7. 5) -ImM EDTA'2Na^5ml 

[004 6] (B) g&jt#gjgjg 
±i£ (A) ^tUfcynr^^f'J £A • 77/<AM J 
-2 3 3(OtDNA^9 0^ I ^JWKpn I 
50units»\ 3 7t-ei»||RlS*t*4» 
f»tfc 0 :OKpnl^HfDNAi:^a^y^^ 

-phsg3 99 (^jgigj:»?ffiflg) *®mmmKpn 

K ImM ATP, lOmM MgCl 2 ^ 



t/T 4 DNA'^- fefl un i t<D*ldc$>£8&A0L (# 

[0047] (o ^r^/^y^ftKpyt- 

t//b^xi/ x yi:7-=»yCGSC4 
54 5 WU-tVVTZ /^y^K7; / F7^7 

*9-<*firr-*tB» ; ae^ (g e n o t y P 

e) : d a p D] &£lf=.isxV t7 • y CGSC4 

548 (-y-^ v'-z^r^ y tr> y>&xr 

fc^&ffittc ; afc^S! (Genotype) :dap 

[0048] ±e (b) m-evbhfrif??** h-mm* 

JflV\ ULlt*lA&9A (Journal of Mo I 
ecular Biology, 53 , 1 5 9, 1 9 7 
0) CJ:9J:g2x^xyt7-3yCGSC4 5 4 5^ 
^D7A7x=3-/U50ing^§tfa 
tRfcifc (K 2 HP0 4 7 g, KH 2 P0 4 2 g, (NH 
4 ) 2 S0 4 1 g. Mg S0 4 • 7H 2 O0. 1 g, 
=*— * 2 0 g fttf*^ 1 6 g 1 I tC& 

WLtZo ZbXZmWam&i)??*^ KDNA«rMU 
UftgB^v^y t7 - nyCGSC4 5 5 8«e&^te 

«u ®^m«c^L. paejuiE<:««i-«j»mnii 

[o o 4 9 1 ^<om%-t^^W««:^tc<t 
U «««J:9^7^^ KDNAfcMUU Bt:/7*S 

m^^Xm-<tLtZ^>. 7*7X; KpHSG3 9 9<7>&£ 
2. 2 k bODNABrtflcAOx, ££4. 2kb^HA 
DNAWf^3ftS»«)€>*Lfc. *Zf?*^ K£pHSG3 9 
9-d a pY^Lfc. 

[0050] (D) jgTJLZ£* M^S^t: Knyt- 
f^J-Kt6ief^OPNA»r^ (ABrfr) Q-fr 

±12 (C) M^^^ KpHSG39 9-d a p 
Ytc£2ft*DNA#A#ftf£. jBSfcSS^fcfltfc/hfi 

m *»*jt s / e * y vse^t Ka^-t— trsrn- k+ 

«ae^«r*tfDNA»f>J-«:Te»fc*J9*^B-= 

[005 1] ±E (C) tRvntz^V ^U'pHSG3 
9 9-d a pY£$Jl£S*&Kp n ItS&lfXho IV® 
WLiZb<Ot. KpUC 1 1 9&M8J*«Kp 

nl, Sal ItWUc^i^U 5 0mMM 
*tf«tt (pH7. 6). lOmMm^K H 
/K ImM ATP, lOmM MgC! 2 MT4D 
NA'J^l un i t 0>&f£7}£8WniL 

««ja^»^-c*>^) % i 2t:ri 5«mr«?$^ ^ 
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f 



[00 5 2J ftbtitzy?** KSK«rAV\ mtD/u 
*>«?Afe (Journal ofMolecular 
Biology, 53, 1 5 9, 1 9 7 0 ) l£ J: 0 ffriS 
^>=ci; t7 - ^9CGSC4 55 8MM^U 
TV-fv-y >5 0mg££ta§iRJ§ifc CK 2 HP0 4 7 
g. KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g. MgS 

6 g zmm* 1 1 iz®m) iw^L^ 

[0 0 5 3] w(0^i6±<0^lr^^lCi:*J?ff^|| 
U «MJ:^7^^ KDNASrttfflU 

&2% g Kp 

B a mH I 1 
S p h ! 2 
H i n d III 2 

{0 0 5 6] ±&<D$mmm\z£*)i%m^vt>tiz77 

KSrpUC 1 1 9-d a pYt^L^ 
[0 0 5 7] &L±iZ.£*)isT±; f ^ r/lftrt Kny 
^-<«r = -K-*-*afi»«rdtr*#4tfiai. 6kb 
^DNAifr (KpnI-Xho I Brtf) 

[00 5 8] gjfigjj 

^O&gK^J<afc£3Sffi0U <0 (D) JST^Hfc^X 

^trft^^m. 6 k bcDDNABrtfido^T. *<oi£ 
&£?iJ£:/7*$ KpUC118, pUC119 (£jg 
<rfflV^^4-^V5C^u4-^KMife (d i d 
eoxy chain termination ££) 
(Sahger, F. et al. , Proc. Na 
t. Acad. Sci. US A 7 4 , 5 4 6 3, 1 9 7 

7) ^<t9ia2(c^tfc«wig^or»3ELfc 0 

[0 0 5 9] *(Dm£&9q*<D*--7*!)-7 t 4>jry 

"£*=-K-r*«e*tt, «02£IS4>£&|#4§- : lie 
^-fE3&J£*prs 3 2 0j@(07 9 6 

[oo6o] mmm3 

RY3 0<DM 

(A) 7^7 * $ K p B Y 5 0 3 <Og8&l 
^7^U'pBY503lt ^Hf/^f »J>A.^^ 

I FOl 2 1 4 4 (FERM BP-251 
5) 0*iff/i>b><DZfyx 
- K"C*>9. 1 -9 5 78 5^*a»Cl2l£<0J;9 

[006 1 ] *£jftifflftAIftjfe (i$2g, (NH 4 ) 2 
S0 4 7 g> K 2 HP0 4 0. 5g, KH 2 P0 4 0. 



3. 2kbWDNA^ICfe SSttl. 6kb<D& 

<D> ftdttl. 6kb<ODNA»f^(D»J|fi»$a2aSWa[ 
&*> J; tf*8»r»rtf # cF Ilffirg2& 1 ic^ t fc £ 43 « T» 

[0054] *fc±i2-c»fc^7*s b^&mwmmm 
res 2* 

100 5 5] 
[^2] 

UC 1 1 9 — d a p Y 



mm****** (kb) 

4. 8 

3. 4, 1. 4 

4. 1 „ 0. 7 

5g,MgSO 4 0. 5g % FeS0 4 * 7H 2 0 6m 
g, MnS0 4 • 4-6H 2 06mg, P^7 2. 
5g, ff^K5g, W^2 0 0p g> tfl&^T 
>200/i g, ^^2 0gWI®*l 1) 1 
I \C y £A • **^;<J-^;* 1 FO 1 2 I 

Jtfc«*£ lOmg/mi oftgicy ^^-A^ftCra 
[25mMhy^ (t Ko^Wf/l/) 7-;//^ 
>\ lOmM^EDTA, 5 0«nM^a^) 2 0m 

#y-SDSf£C0. 2N NaOH, 1%(W/V) 
SDS) 40ml»U IS^AWCfifaLT^i&lCT 

^ (5Mft»*y»)^6 0mL g^Kl 1. 5m 
K&©*2 8. 5ml(0M) 30ml»U 

^^UT^e>?#C^^«C 1 5#fSJ#ftLfco 
[0 0 6 2] &®fc£S£i8^lc#U 4<fcT10# 

|8k 1 5, 00 0XgOiS^#«fcaMt. 

* 00*^=1 : 1 ftftft) ^x®®Lfc 
ft. S&ff&IIU £i&T-C5#ffi. 15, OOOXg 

-2 0 < c-ciNpW»(a«, 4t:T'io 

#f8l> 15, oo ox g<D&.l>ftmizM-t, it«$r®l|K 

[006 3] &mZW£ft®&. TE&W® (h^l 
OmM, EDTA 1 mM ; H C I ICX p H 8 . OtCiH 
S) 2m 1 leigft?Lfc„ »«P»iMiafk:-fei/i>A8« [5 
®m&<OTE®mfcl 0 0mllCJ£ffcir*>*.Al 70 g 
15raltl0mg/mlxfi;^ 
^d-v>T KSIlm I SrftlxT, 3 9 2 g/ 

m 1 IC^^jTc, r?>&&£ 1 2t:-C4 2mn. I 1 
6, 000XgC0iS^lS^?Tofc o 
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[0 0 6 41 KpBY5 0 3[^HIIt(a 

x K€rtt»«T?a^«01»Jffi^6ft^ £ 6 ^ £ icj: 9 , 
y 7 ^ U' P B Y 5 0 3 ^ttfM«^^ 

^;KpBY503 **trS«f«k: 3Miffifc-J- h y *A 
3 OmMIC»!»lLfc«, 2teFS^*/- 
/i^aox. -2 0 < Cl«?|»»KLfc o -<D£fc£l5, 
OOOXgO^L^KICdWtTDNASrttK^-y:, 7*7 
^> KpBY503^50/i gftfc. 
100 6 5] (B) ^7^$K^^-pCRY30g) 
fftft 

7*7^;KpHSG2 98 (^J6^K) 0. 
IPfSa II <5un i t s) £3 7t:i^S^^ 
it. zfyxx KDNA£^£<c#ft?Lfc P _bIS (A) 1 
-CSSIiU/cy^^ ^ Kp BY 5 0 3<£>2 M glC$PK6*lR 
Xho I (1 un i t) £ 3 7tTC 3 0#!SJ&rt? 

[0 0 6 6] ^#C0^7^^ KDNA5>#4k£&£*U 
$JIBg*l&£*^f±ttr5£tf>K6 5t;Tl O^TOlJjRfc 

0mMh!)^fiittpH7. 6. lOmM MgC 
1 2 , lOmM^^^ H^, IraM AT PR 
ItT 4 DN A y if — \£ 1 un i t fcfc* X 

Mb u 1 6t:-ci s^oa^aufco ^(oi§^$rffl^r 

[0 0 6 7] Jgfn3fet*l*3 Om g/m I 
M9l~v4i/> % lOO^g/ml OIP 

K) 100 M g/ral OX-gal (5- 

htr^y^K) £^frL*&J6 (h'j/hyiog, 

^5g, NaCl 5gMS^l K pH7. 
2) "C3 7 t:iCT 2 4 IWS£U £Wt*£ LTfSbft 

fct>tf>£®ftU ^7*7^U^T^y-SDStt 
[T. Maniatis, E. F. Fr i tsch, 
J. Sambrook, "Molecular clo 
ning" (1 9 8 2) p 9 0- 9 1 #£U K<fc *) JfctfJ 

[0 0 6 8J yv^^KpHSG298(DS 
a 1 I SU^tcy^^^ KpBYS 0 3&&<D$)4. Ok 
bO>»r>r*^A$nfc^7^^ KpHSG298-or 
itf'&btltc. &<C^#<D;frfc£flH\ ^Iie (A) igT* 
ieH^7*7^^ KpBY5 0 3DNA^JM^Kp 
n l&tfEc oR )\CXtmi*T'&btlZ>to2. lkb 
ODNAfcrK- £±12:7*7*^ KpHSG2 98-or i 



tf>Kpn I&tfEc oR I0U{4^^n-->i/U. 7=7 
*S K-i^^~pCRY30^Klfc o 
[0069] 3Sttg|4 
7*7^U'pCRY30-da p Y tf=> ') 

nmmi<o <o ^-c^^n^^^^^ kphsg3 9 

9-dapY5/i g£#Jf©6£&Kp n Ifcit^Xho 1 
«r#5unitsfflK 3 7<C-C 1 ^R^$^t>« L 
EcoRiy>^ (£jg& J: 0 rfrflfc) 1 ji 
l&JS^U 5 0mMh!)^®«: (pH7. 6) , 1 
OmM^ft^l/'f ImM ATP, lOmM 

MgC 1 2 3o <fct/T 4 DNA y # — \2 1 un i 

[0 0 7 0] ~<9DN A&mmm%Ec oR I 3un 

&1&W3<D (B) iZX'&hiXlt*??*^ KpCRY30 
1 M g Zmm&mK coRI lunit 3 
7KVl#f®5ifcZlt%mLtzi><nZ&&L. 5 0mM 
(pH7. 6) % lOmM^^-xWh 
ImM ATP. lOmM M g C 1 2 :fc JltfT 
4 D A N y jf- — £ 1 un i t 0£fifc#£8xAn L 

nm&ft&l&m&x&z) , i 2X:-ei 5B*fflK£i**£ 
*S^£-fr)t 0 w^^^^ K^rffl^T. fi(»K*ife(cat> 

m&^i/* ytr-^ycGsc455 8&&]&n&& 

U *t^^5 0 tf g/m I ££tfiS#iSrife (K 2 
HPO, 7g s KH 2 P0 4 2g. (NH 4 ) 2 S0 4 1 
gv MgS0 4 • 7H 2 OO. lg t ^^2 0 g 
RV&Xl 6 g l l K&8:Lfc 0 

[00 7 1] r.^tSlfeJi^Wttc«:^tci»}^^ 
U JS*#J:0:/7*5 KDNASrttfcaU »7*7X> 

ffi^T^fci:^^, 7*7^;KpCRY30Og$ 
8. 6kbWDNA»rfrl:M, *££i. 6kbw|f 

^U'DNA^r, ^'^W^^JE^T^ y*§tffl®-. 

[0 0 7 2] yutf/<^<r y *A • 77^'AMJ - 2 3 
3 (FERM BP- 1 4 9 7) ^^U'pBYSO 
2{fc£fc£ 10 0ml 0«aA«fJft-C»»*«[|D»*-C 
#*U VG £13.^ h/ m I left* J: 5 

(^^m*, 2 0ml <Oy<^^ffi^« ( 2 7 2 mM 

Sucrose, 7 mM KH 2 P0 4 . 1 mM M 
gC I 2 ; P H7. 4) KTUWLfc. $&!C*fl:«riS 
^5>ffibT^ft, 5m 1 ^<^ffl)BKIcmU 0. 
7 5ml<Djmsa^:, tt£-Cl»e>tl^^7^ 5 KDN A® 
jft'SO^i l^$r7S-^L, **|CT2 O^ELt >' 
-V^^-y— (/M4-?KltlD Srffl^T, 2 50 0# 
^h. 2 5mFD(cSS:^L. ^/W^^fPMl^7K4'^2 0 



-10- 



L£ 0 iM3rn I <OgfJl2 Ai£ifcK# L 3 0«C 

Sft) Sr^frmrse Amx&mzmm 130^2-30 

%3& Kp 

E c o R I 2 

BamHI 2 

Kpn I 1 

Xho I 1 

> K^pCRY30-dapYt^tfc o C<Dy*yA 

10 0 7 5] ^7^^ KpCRY30-dapY 

J 2 3 3-d a pYH &#Jfco< tfffijRlTB 1#3 

1 0 BttV : iftl^fl^l 2 8 5 9^ (FERM P 
- 1 2 8 5 9) t LXftteZthXl^Z. 

[00 7 61 mmms 

S KpCRY30-da pY^ft 
fffi&tf>AJ&ifcl 0 0m 1 £5 0 0m 1 &=fay y * = 

»ftU 1 2 0 < CC1 5#iafcmaiiLfct>ou:. Hlfe 

0D4-C#fc^«ci^y^b'y^^y ^i, • 79/<AM 
J 2 3 3~dapY^ffiU 3 OlClcr 2 4^|Qfifi 
&&£'<Tofc&, l^«KLT3S®LfcA#ifcl 0 0m I 
^500mlS£^77^3(:MU 12 0ttl5 
5^lffl«t®L^:t>OJC, 1ml 5 0 c e 1 I s £>#J 

^i:/i5<t^i:t£iU l^i:<3 0ti:r2 4Wffi 
^fv>f -/y^r i 5 m g /m 1 ^ttt tfc A 

m&&vmmto<o Ammzm^xmm Ltt^m^mc- 

[0077] *i-^4i'*mnte£vmmi 
&&ifxa^-K±x*i-^j^>mQ*&mc±?[i-z> 

[0 0 7 8] gjftfflg 

i§ifc <#$0. 4%, W^^l. 4%, KH 
2 P0 4 0. 05%, K 2 HP0 4 0. 05%. MgS 
0 4 • 7H 2 O0. 05%, CaCl 2 • 2 H 2 O 2 p 
p m, FeS0 4 - 7H 2 02ppm, MnSO^ - 4 
-6H 2 02ppm, ZnS0 4 • 7H 2 02ppm, 
NaCl 2 p pm, W>2 0 Ong/L 
VHCI 100/ig/K ^K0. 1%, 6* 
#^**0. 1%) 100ml^500ml^77 



K a Z<D7yx* K**«ffl«#5K-?«IWrLT. SJBrtSr 

[0 0 7 3] 
[*3l 

CRY30-da pY 



ggfgWQ*#j* (kb) 
8. 7, 1. 6 
7. 2. 3. 1 
I 0. 3 
10.3 

MS (WpH7. o) u/t«yutr/< 

^rll^A'77^ ( Brevibacterium 
tlavum) MJ 2 33-dapY (FERM P- 
1 2 859^) £te®U «B«JC^3-^«:5 g/ 

i^SSic^^jz^^x, 3ot:KT2Sffflig®j&£ 

[0 0 7 9] (*Ol^-;*5%, fiSfift 

7^!>A2. 3%, KH 2 P0 4 0. 0 5%, K 2 
HP0 4 0. 0 5%, MgS0 4 • 7H 2 O0. 05 
%, Fe S0 4 • 7H 2 O20p pm, MnS0 4 -4 
-6H 2 O20ppm, IT^^2 0 On g/l , *f~T 
;y-HCl 100iig/K ^f-;/K0. 3%, 
&&x.**0. 3%) <r>\ 000ml £2 1 
WcttiMK MSi (1 2 0t:, 2 Oft®) ft, ffHSffJiS 
^O2 0m 1 £^HJLT, 1 0 0 0 r pm, ii 

^Slvvm, ^3 3^, pH7. 6tCT2 4B$CT« 

[0 0 8 0] J&*KT& ^5 0 0ml«^ 

# C (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5g 
/\ ; KH 2 P0 4 0. 5g/l ;MgS0 4 • 7 H 2 

00. 5g/l ; F e S0 4 • 7 H 2 02 0 p pm ; M 
nS0 4 •4-6H 2 O20ppm;f7^ 1 
OOng/l ; pH7. 6) <D\ OOOmtCM, 

2 1 *iifflJ»Wf fctt»* % 9 g 

Srt&JWUC. S^OOrpm, il&fiO. lvv 
m, *&&33t:, pH7. 6<CT2 4**Pilj&£&fTo 

[00 8 1 ] KJfttTft. mt*&m (40 00 r pm, 

1. og/i^t :«^78^i«5oo 
ml *r, ^«H4»^^vX»»ffi (H* 9) (OfjyMC 
aiTL-y^tMS^ 0. 5N7>* 

260mg<7)L- , Jv ? yj^&^^^o 
[0 0 8 2] tt^^rtt, H«0*ftlCT. y 

Hf/^f L> ?A • 77/U (Brevibacter 
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um f I a v urn) MJ-23 3 (FERM BP 



- 1 4 9 7) £#**U m®<D&mcX5LfoZltfi:&±: 
[0083] 

: 963 

ATG ACC AAC ATC CGC GTA CCT ATC GTG 
Met Thr Asn Me Arg Val Ala He Val 

1 5 
AGC GTC GAA AAG CTT ATT GCC AAG CAG 
Ser Val Glu Lys Leu He Ala Lys Gin 
20 25 
ATC TTC TCG CGC CGG GCC ACC CTC GAC 
He Phe Ser Arg Arg Ala Thr Leu Asp 

35 40 
GTC GCC GAC GTG GAC AAG CAC GCC GAC 
Val Ala Asp Val Asp Lys His Ala Asp 

50 55 
TGC ATG GGC TCC GCC ACC GAC ATC CCT 
Cys Met Gly Ser Ala Thr Asp He Pro 

65 70 
CAG TTC GCC TGC ACC GTA GAC ACC TAC 
Gin Phe Ala Cys Thr Val Asp Thr Tyr 
85 

CGC CAC CGC CAG GTC ATG AAC GAA GCC 
Arg His Arg Gin Val Met Asn Glu Ala 
100 105 
GCA CTG GTC TCT ACC GGC TGG GAT CCA 
Ala Leu Val Ser Thr Gly Trp Asp Pro 

115 120 
GTC TAC GCA GCG GCA GTC TTA GCC GAG 
Val Tyr Ala Ala Ala Val Leu Ala Glu 

130 135 
GCC CCA GGT TTG TCA CAG GGC CAC TCC 
Gly Pro Gly Leu Ser Gin Gly His Ser 
145 150 
GGC GTT CAA AAG GCA GTC CAG TAC ACC 
Gly Val Gin Lys Ala Val Gin Tyr Thr 
165 

GAA AAG GCC CGC CGC GGC GAA GCC GGC 
Glu Lys Ala Arg Arg Gly Glu Ala Gly 
180 185 
CAC AAG CGC CAA TGC TTC GTG GTT GCC 
His Lys Arg Gin Cys Phe Val Val Ala 

195 200 
ATC GAA AAC GAC ATC CGC ACC ATG CCT 



m&l<Dm& : Genomic DNA 

mm 

: MJ233 

%fWL&%tfrt£.*t : peptide 
tf&l&m. : 1-963 



GGC TAC 
Gly Tyr 
10 

CCC GAC 
Pro Asp 

AC A AAG 
Thr Lys 

GAC GTG 
Asp Val 

GAG CAG 
Glu Gin 
75 

GAC AAC 
Asp Asn 
90 
GCC ACC 
Ala Thr 

GGA ATG 
Gly Met 

CAC CAG 
His Gin 

GAT GCT 
Asp Ala 
155 
CTC CCA 
Leu Pro 
170 

GAC CTT 
Asp Leu 



GGA AAC CTG 
Gly Asn Leu 

ATG GAC CTT 
Met Asp Leu 
30 

ACG CCA GTC 
Thr Pro Val 
45 

GAC GTG CTG 
Asp Val Leu 
60 

GCA CCA AAG 
Ala Pro Lys 

CAC CGC CAC 
His Arg Asp 

GCA GCC GGC 
Ala Ala Gly 
110 

TTC TCC ATC 
Phe Ser He 

125 
CAG CAC ACC 
Gin His Thr 
140 

TTG CGA CGC 
Leu Arg Arg 

TCC GAA GAC 
Ser Glu Asp 



GGA CGC 
Gly Arg 
15 

GTA GGA 
Val Gly 



48 



96 



TTT GAT 144 
Phe Asp 

TTC CTG 192 
Phe Leu 



TTC GCC 
Phe Ala 
80 

ATC CCA 
He Pro 
95 
AAC GTT 
Asn Val 



240 



288 



336 



AAC CGC 384 
Asn Arg 

TTC TGG 432 
Phe Trp 



ATC CCT 480 
He Pro 
160 

GCC CTG 528 
Ala Leu 
175 

CAA ACC 576 
Gin Thr 



ACC GGA AAG 
Thr Gly Lys 
190 

GAC GCG GCC GAT CAC GAG CGC 624 
Asp Ala Ala Asp His Glu Arg 
205 

GAT TAC TTC GTT GGC TAC GAA 672 
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He Glu Asn Asp lie Arg Thr Met 

210 215 
GTC CAA GTC AAC TTC ATC GAC GAA 
Val Glu Val Asn Phe lie Asp Glu 
225 230 
GGC ATG CCA CAC GGT GGC CAC GTG 
Gly Met Pro His Gly Gly His Val 
245 

TTC AAC CAC ACC GTG GAA TAC ATC 
Phe Asn His Thr Val Glu Tyr He 
260 

TTC ACC GCT TCC GCG CAG ATC GCT 
Phe Thr Ala Ser Ala Gin tie Ala 
275 280 
AAG CAG CAG GGC CAA AGC GGA GCT 
Lys Gin Gin Gly Gin Ser Gly Ala 

290 295 
TAC CTG CTC TCC CCA GAG AAC TTG 
Tyr Leu Leu Ser Pro Glu Asn Leu 
305 310 
TAA 



Pro Asp Tyr Phe Val Gly Tyr Glu 
220 

GCA ACC TTC GAC CCC GAG CAC ACC 720 
Ala Thr Phe Asp Ala Glu His Thr 
235 240 
ATT ACC ACC GGC GAC ACC GGT GGC 768 
He Thr Thr Gly Asp Thr Gly Gly 

250 255 
CTC AAG CTG GAC CGA AAC CCA GAT 816 
Leu Lys Leu Asp Arg Asn Pro Asp 
265 270 
TTC GGT CGC GCA GCT CAC CGC ATG 864 
Phe Gly Arg Ala Ala His Arg Met 
285 

TTC ACC GTC CTC GAA GTT GCT CCA 912 
Phe Thr Val Leu Glu Val Ala Pro 
300 

GAC GAT CTG ATC GCA CGC GAC GTC 960 
Asp Asp Leu lie Ala Arg Asp Val 
315 320 

963 

[B2] 6kbWWDNAi^I 
10 3] ^Smn?^** KpCRY30-da pY<D 



101] 
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Hindlll BaeHI Stfil 
I Nael I Nael , 

I i I i 1 y 

* 

> 

< ii : -> 

< ii > 

<- ii > 

< 



7D^ h^<*-i/<Dtil$ 

(51) Int. CI. 5 mnftt frft&m&^ fi &®&^®m 

//(C12N 15/53 

C12R 1:13) 
(C 1 2 N 1/21 

C 1 2 R 1:13) 

(C 1 2 P 13/08 

C12R 1:13) 



(72)^w# m\ &m 
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